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It's kind of ironic to call this "Tesla Speedometer Files", with the knowledge that is now known. However, 

the real inventor of this - Stead Asquith - is completely unknown. For as many times as Nikola Tesla was 

portrayed as having been the victim of others stealing his inventions, this is one example of Tesla stealing 

someone else's invention. In this case, it was an unknown but talented watch maker and craftsman from 

Iowa who had the original contract to make the speedometer for Waltham. His idea was unique, and 

somehow someone put two and two together to see the basic principle was a Tesla turbine. This would 

explain why Nikola Tesla in New York at the peak of his career (and also the start of his downfall, in many 

ways) would suddenly become involved with a watch company in Waltham, Ma. 

Prior to the Asquith family contacting me, I asked many fellow Tesla researchers why he would suddenly 

start patenting things for Waltham because there was no logical connection to that company - and no 

one had an answer, or even thought of posing the question. Tesla felt his turbine had a huge future, but 

sadly investors did not... and this all happening shortly after the dismantling of his Wardenclyffe tower, 

when Marconi transmitted radio across the Atlantic using a half-dozen of his patents. The inventor was 

surrounded by people who became wealthy taking his ideas and making them profitable... something he 

never paused to take into much consideration himself. I'd like to thank the Asquith family for reaching out 

to me. At first I figured they must have been mistaken... but their proof was beyond a doubt. And without 

it, I would have never spent years trying to learn more about air-friction speedometers. I've told the story 

many times over the years, tried to get it televised, but with no luck to date. Unfortunately I found the 

obituary of Don Asquith tonight, I wish I had done this sooner... but I think he knew I was spreading the 

word, despite being an avid fan of Tesla. As a true historian, you have to take the good with the bad. You 

can't just pick out the parts you like and follow them. History wouldn't be history if you did... it would be 

more like, religion. There isn't much of an audience any more for these pages, Frank, Grizzy and I are still 

around but sadly most of the other people in this story are not. That's the problem with history...we all 

become a part of it, eventually... However: I am sure Nikola Tesla's work will be researched for decades if 

not centuries. So here is different story for the history books. We don't know the full details. But the proof 

and patents show beyond a doubt a prior invention to Tesla's... fair and square. A few emails, many years 

later that are still in my inbox; there are some hard copies of letters; some original Tesla - or shall I say 

ASQUITH Speedometers; some original Waltham ads I found. And rarest of all: the Waltham Speedometer 

catalogue. I know of only 2 copies to exist. There are also some magazine articles and interesting artifacts 

concerning the speedometers and later models I found from Waltham. The company no longer exists. But 

some artifacts do. At one time, I had 3 Speedometers. I gave them away to friends. Now I am borrowing 

some for this booklet. You used to be able to get them for around $100. Now they are about $750. An 

interesting fact - cars didn't always have speedometers or clocks. They were accessories. And the 

Waltham watch - it did need winding, like a wrist watch. But by the time anyone reads this, those concepts 

will be extinct... I did ask many fellow historians about the speedometers. William Terbo. Leland Andersen. 

Marc Siefer. Jim and Ken Corum. Simonida and Robert Uth. Harry Goldman. Bill Wysock. Jim Hardesty. 

Frank Jones. Grizzy. Dan Cuscela. Nobody knew. But now we do. At least a little bit more than we did 

previously. 

Jeff Behary 10 July 2020 
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GRAY & DAVIS 
Establish a Laboratory 

In Detroit 

IN order to afford maximum co-operation to manufacturers in 

Detroit and vicinity, Gray & Davis have established an engi¬ 
neering laboratory at 1602 Woodward Avenue, Detroit. In the 

past, engineering problems connected with electric starting¬ 

lighting were handled at the Boston plant, but under the new plan 

automobile designers will have the services of the Detroit labora¬ 

tory at their disposal. 

The laboratory will be under the management of C. M. Tichenor, 
long associated with Gray & Davis as engineer and factory super¬ 

intendent. He will be assisted by a capable staff. A complete line 

of Gray & D^vis systems are part of the laboratory equipment, and 

these units will be available for instant attachment on various 
engines, thus expediting experimental work in connection with 

new installations. 
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World’s Largest Watch Maker 
Develops Air-Friction Instru¬ 

ment—Deliveries Started 

Fig. 2—This interior of the Waltham 
speedometer shows guard Cr which 
protects the aluminum cup 

THE Waltham Watch Co., which five years ago took up 

the manufacture of automobile clocks and has since 
been marketing a complete line of these for motor cars 

and trucks, has further invaded the automobile field by the 
development of a new-principle speedometer, which it is about 

to start making deliveries of to automobile manufacturers. 
The company has taken up the development of this speedom¬ 
eter in the same systematic manner it did its automobile time 
pieces and has already organized a large department in its 
factory, the largest watch factory in the world, where it 
assembles all parts of the speedometer. These parts are 

being manufactured in the different departments of the 
watch factory, and watch standards of accuracy are applied 
to them. The development of this speedometer was started 
in the experimental department of the Waltham company 
three years ago and it has been going through the evolu¬ 
tionary stages since. The engineering departments of sev¬ 
eral large car builders have been utilized in a consulting- 
capacity during this development stage. The instrument is 
to-day not an untried experiment but a known quantity and 
several manufacturers have been using 
it on test cars for months. 

Production has already begun and the 
first lot of 25,000 is going through. The 
Waltham speedometer has been de¬ 
veloped and is being manufactured to 
meet the demands of quality car builders 
yet lends itself to application on cars of 
all prices. That the Waltham company 
has entered the speedometer field in 
earnest is attested by the fact that nego¬ 
tiations are already well advanced for a 
country-wide selling and service system. 
The speedometer is being sold and guar¬ 
anteed by the Waltham Watch Co. The 
Waltham speedometer will be sold sepa¬ 
rately or in various combinations with 
its time pieces. 

The Waltham speedometer is an air- 
friction type and introduces a principle 
new in speed measuring and one which 
has not been previously used in any form 

of instrument. This speed-measuring part of the speedom¬ 

eter consists of two essentials called cups, one inverted and 
telescoping the other, with an air gap separating them. The 
driving cup is driven by a flexible shaft from the road wheel 
or transmission system. The driven cup, known as the in¬ 
dicating one, is inverted outside the driving cup. It is the 
air friction generated in the annular air space between the 
cups which constitutes the speed measuring medium of the 

instrument. 
The relationship of these two cups is best shown in the 

lower right, Fig. 3. Each cup is in reality a double cup. 
Thus the revolving cup, K, consists of two concentric brass 
cups, K1 and K2, having an annular space 0.108 cm. between 

the two vertical walls called ribs for convenience. The cups 
K and K1 are rigidly mounted on the vertical shaft S so that 

when one revolves both revolve. 
The driven or indicating cup C consists of two aluminum 

cups Cl and C2 attached together so that to all intents and 
purposes they form a single cup. These cups are extremely 
light, being made of aluminum 8/1000 of a centimeter thick. 
This means that 313 of these cup thicknesses would be re¬ 

quired to make 1 in. 
The aluminum cup C when in position in the instrument 

has the inner rib C2 floating in the annular space between 
the ribs K1 and K2 of the brass cup. The outer rib Cl of the 
aluminum cup floats outside of the brass i’ib Kl. There is 
an air space at all times of one-half millimeter between the 
ribs of the brass and aluminum cups. On the outer face of 
the aluminum cup are the calibration figures to indicate the 

speed in miles per hour. 
Fig. 2 is a photographic reproduction of the interior of the 

speedometer with the dial removed and shows how the alu¬ 
minum cup telescopes the brass cup. The revolving of the 
brass cup generates the air friction which would revolve the 
aluminum cup also were it not for a regulating hair spring 

shown in the upper left, Fig. 3. 

This hair spring is so adjusted as 
to permit the correct oscillation of 
the indicating cup according to 
the speed. This regulation be¬ 
tween the hair spring and the 
tendency to rotate is so accurate 
that the instrument indicates im¬ 
mediately all speed changes, and 

as low as one-half mile 
hour. 

The principle of air friction be¬ 
tween revolving concentric cups 
has been proved to be directly in 

proportion to the speed of the re¬ 
volving cup, in this case the 
driven brass cup. It is this fact 
that makes a uniform calibration 
possible without adding compen¬ 
sating devices to gain this end. 
The principle of indicating speed 
through air friction is covered 

wig. i—waiznam speeaomever 
as mounted flush in a cowl or 
dash, showing trip reset, press 
button and crown 
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by patents controlled by the Waltham company. Compre¬ 
hensive laboratory tests have proved that air friction is not 
influenced by heat, cold, or altitude up to 10,000 ft. The re¬ 
volving cups have not to be carried in an air-tight compart¬ 

ment, and no sealing is necessary. 
Incorporated in the instrument, Fig. 2, are season and trip 

odometers, both characterized by having particularly large 
flgures spaced closely together. The odometer figures are 
black excepting those indicating tenths, which are red on both 
the trip and season. The trip odometer registers up to 
999.9 miles and the season odometer to 99,999.9 miles and 
repeats. A quick reset device for the trip odometer is fea¬ 

tured and appears in Fig. 1. Close to the dial is a press but¬ 
ton and adjacent to it a reset crown. By turning the crown, 
or ball, and without pressing the button you can reset the 
tenths and total trip; but by pressing the button also you can 

reset the entire trip mileage ten times as fast. 
The separate indicating wheels in the trip and season 

odometer are placed close together which makes it possible 

to use large figures. This placing of these wheels so is made 
possible by the use of an internal sun-and-planet gear drive 

between adjacent wheels. 
In every speedometer what is known as the head incorpo¬ 

rating the odometer and speed measuring device, constitutes 
one part of the instrument and the sec¬ 
ond and equally important part is made 
up of the flexible shaft together with 
other fittings including swivel joint, 

angle joint, etc., Fig. 4. The Waltham 
company has given as much attention to 
this second part of the instrument. The 
flexible shaft is a patented design of 
the company, and is made up of a series 
of interlocking links L held in position 

by a series of steel collars M so that it 
is impossible for the links to come apart. 
The chain is asembled from one end to 

the other and it is impossible to take it 
apart in the middle or at any other point 
except from either end. No rivets are 
employed in it, and it is such that it can 
be assembled or taken apart by an in¬ 
experienced workman without the aid of 

any tools arid in a very short time. The 
only tool necessary in dismantling the 
chain is a pair of pliers to remove the 
locking male member N in the driving 
connection at either end. This done the 
entire linkage can be taken apart. All 
of the links L are heat treated nickel 
steel stampings. The collars M are of 
the same material. Surrounding the 
chain thus formed is the usual flexible 
casing with a leather cover as optional. 

The swivel joint at the driving end of 
the flexible shaft is a Waltham design. 
Gears and shafts are heat treated. Ball 
bearings are used. The. swivel joint con¬ 
sists of two, a pair of spiral bevels SB 
and a pair of bevel gears B. A feature 
of this swivel is the quick means of dis¬ 
mantling, in that the housing cap H is 

Fig. 3—Details of Waltham speedometer head: 
Upper left—Aluminum indicating cup and supporting bracket, showing the 

use of sapphire-jeweled pivots supporting the cup. The sapphire-jewel bearing 
is shown in upper right and consists of two sapphires m each bearing. It is 
made up of an end jewel Z acting as a thrust bearing and a pivott jewel Z1. 
Both jewels are in settings. This complete double jewel bearing is used at 
the upper and lower ends of the shaft carrying the aluminum cup. 

Dower right—The revolving brass cup K. made up of two concentric cups 
K1 and K2 secured together, and above them the double aluminum cup G 
made up of the two parts Cl and C2. v 

Lower left—Section showing revolving brass cups carried on vertical shaft 
S, which revolves in two races of four-point ball bearings. The flexible shaft 
connects direct into the lower end of shaft S. The spiral on the center of this 
shaft is to drive the odometei• mechanism. 

Fig. 4—Waltham speedometer fit tings showing angle joint at left 
end to accommodate different mountingsj patented flexible shaft/ 
and Waltham swivel joint at right end 
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'mmm. 
jwig, 5—Section showing oblique drive for odometer 

snapped in position and when removed permits of removing: 

the pin P from the retaining collar on the top of the shaft. 
This done the entire housing J is removed, leaving the ver¬ 

tical shaft carried on the lower part of the housing Jl. A 
large capacity grease cup is an integral portion of the swivel 

joint. 
In designing the driving mechanism the Waltham company 

has endeavored to have the swivel joint, shaft, and shaft 
casing, interchangeable with other standard instruments. 

The revolving brass cups K, Fig. 3, must revolve 1008 times 
to the mile. With the aid of gear ratios in the angle joint 
or swivel joint, Fig. 4, the flexible shaft may revolve at either 

680 or 1008. 
The assembly of the head of the Waltham speedometer is. 

such that the complete group illustrated in Fig. 5 is placed 

within the case or shell as a unit. With this unit goes a 
guard for the indicating aluminum cup shown in another 

illustration. The dial showing car speed as well as trip and 
season odometer is commendably plain, making it corre¬ 

spondingly easy to see the large indicating figures. 

Shorter Races Feature 1916 Schedule 
Speedway-Owned Racing Cars and Selection of Master Driver and 

Car—Other High Lights 

ALTHOUGH plans for 1916 racing are as yet far from 
complete, a survey of the events already carded and 
of those looming up as possibilities indicates that the 

coming season will far surpass previous years not only in the 
number of contests held, but also in importance and national 
interest. It is a foregone conclusion that higher speeds will 
be made in a number of races than ever before, for track 
surfaces will be more conducive to record-breaking speed, 

races will be shorter and cars will be faster. 
The most interesting development of the 1916 season is 

that practically all of the speedway events, at least, will be 
shorter than previously, only one race of importance, the 
Montamarathon at Tacoma, being longer than last year. 
This tendency toward shorter races was manifested during the 
latter part of the 1915 contest season and the. idea received 
such unmistakable approval from the public and racing 
fraternity alike that its general adoption seems inevitable. 
Short, snappy races with plenty of dash and higher speed 
than the drivers would dare to attempt in a long race should 
draw large crowds and go a long way toward permeating 
the general public with a wider interest in and enthusiasm 

for the automobile industry. 
Indianapolis may be said to have inaugurated this move¬ 

ment for shorter races by its announcement-last fall that 

the Hoosier Memorial Day classic, famous throughout rac¬ 
ing history as the 500-mile race, would appear on the 1916 
schedule as a 300-mile contest, the purse being correspond¬ 
ingly reduced from $50,000 to $30,000. Seat prices for spec¬ 
tators and entrance fees for racers are also lower, while the 
speed requirements are higher, 80 m.p.h. now being necessary 

to qualify instead of 75. Only thirty-three cars will be 
permitted to start this year in the brick-track speed battle. 

Chicago has also gone in for shorter contests, a 300-mile 

event replacing the 500-mile race of 1915. 
Sheepshead Bay is to open its season with four short races, 

the longest being the Metropolitan trophy event which calls 

for 90 m.p.h. to qualify, the 150-mile race to be called in 
ninety minutes. The other races are for 50, 20 and 10 miles, 

respectively. 
Sioux City’s 300-mile contest of 1915 is to be replaced 

this year by 50 and 100-mile events. 

These examples will suffice to demonstrate that the speed¬ 
way managements have realized that the public loses inter¬ 

est in races that are too long drawn out and in the monotony 
of a 500-mile grind fails to appreciate the bursts of speed 
and bits of skilful driving which flash forth now and then. 
What the public likes is a series of brisk, short, speedy 
events where all the finer points are more forcibly brought 
out instead of being lost in an endless succession of un¬ 
eventful laps. The strong hold of horse-racing on the gen¬ 
eral public is a simple and conclusive proof of this psycho¬ 

logical principle. 

Speedway Racing Teams 

Another important development which will first become 
apparent during the coming racing season is the debut of 
speedway-owned racing teams. The formation of the Indian¬ 
apolis Racing Team Co. and the Prest-O-Lite Racing Team 
Co. last September and the announcement that the first- 
named organization had bought two Peugeot racing cars, 
and that Premier racers were to be built, while the second 
intended to use the four Maxwells, were followed by several, 
similar purchases of racing cars by speedway interests. 
Harry S. Harkness, president of the Sheepshead Bay speed¬ 
way, sent Carl Limberg to Paris this winter where he bought 
the three Delage racing cars which appeared in the 1914 
French Grand Prix and brought them with all spare parts,, 

etc., to New York, where he already had the Delage driven 
by Limberg in the Astor Cup race last fall. After being 
overhauled and fitted with new bodies, these cars will race 
as a team on the speedway circuit during the coming season 
under the management of Limberg, who will also drive one of 
them. It was also recently anounced that the Sioux City 
speedway was negotiating for the purchase of two of the 
Duesenberg racers. This deal, if successfully consummated, 
will bring the number of speedway-owned racing cars up to- 
fourteen. There are also a number of special racing ma¬ 
chines now being constructed which will probably figure in 
the 1916 races, Ray Harroun’s 250-hp. free-for-all twelve¬ 
being one of the projected speed demons. Harroun has also 
bought the Maxwell racing team’s equipment and the three 
450-in. cars so he may be a factor in the unrestricted events.. 
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Speedometer Runs 
by Air Friction 

. 1/1 . 
’ t 

Working night after night in his 
shop perfecting a speedometer which 
is unlike any previously on the mar¬ 
ket, S, A, Asquith of this city has 
succeeded in completing his inven¬ 
tion and contracting for its manu¬ 
facture for a term of 17 years with 
the Waltham Watch company, 
Waltham, Mass. 

Mr. Asquith started work on his 
new instrument six years ago, with 
the intention of putting a speedo¬ 
meter of an entirely different kind on 
the market. It was not until after 
four years unceasing labor that the 
instrument was completed, and the 
work of finding a company to place 
it on the market began. 

i 

Mr. Asquith went to a number of 
1 concerns which manufactured speed¬ 
ometers, but was unable to make sat¬ 
isfactory terms with thern.^ After 
going to. the automobile builders he 

; decided to broach the proposition to 
the Waltham people. Within a week 
contracts for the placing of the in¬ 
strument on the market was signed, 
and are now part of the equipment 
of the 19IT model automobile. 

The speedometer is geared to 1,-; 
008 revolutions per mile, and the 
dial is rotated by air friction. F, R. 
Asquith, a brother, has half inter¬ 
est in the invention. 





Waltham speedometer 

Don Asquith <doasquith@charter.net> 

Thu 11/30/2006 4:42 AM 

To: jeff_behary@hotmail.com <jeff_behary@hotmail.com> 

Cc: Jim Price <jnprice@pacbell.net> 

| 1 attachments (379 KB) 

Speedometer 9:18:1916.jpg; 

Hi Jeff, 

For some time, I have been trying to drum up information on a 

speedometer invented by my grandfather, Stead Albert Asquith, then of 

Waterloo, IA, with patents 1,093.166 Apr. 14,1914 and 1,164,908 Dec. 

21,1915. I also have a clipping from a Waterloo newspaper of Sept. 

18,1916 which I am attaching. 

Family rumor has it that SA was sued by a "big shot" inventor and 

"cheated" out of his rightful royalties because the "other guy" had a 

better attorney. Anyway, by the time I got interested in the family 

history aspects of this, most everyone in the generation older than I 

was dead and those left had pretty fuzzy memories. However, in the 

course of my questioning my aunt before she died, the name of Tesla 

came up, and that has caused me to further try to run this down. I 

figured just being sued by the famous Nicholas Tesla was more 

significant than that my grandfather had patents predating Tesla's. 

Earlier this evening in the shower while my mind was just rambling, I 

got a thought: I wonder what would happen if I Googled Waltham 

speedometer? So, I did, and I hit on your pages for the Tesla 

Waltham Speedometer. So, Bingo! It looks like I am getting closer. 

Any information you would like to share with me would be appreciated. 

Don Asquith 

Los Osos, CA 
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Re: Waltham speedometer 

Don Asquith <doasquith@charter.net> 

Thu 11/30/2006 11:26 PM 

To: Jeff Behary <jeff_behary@hotmail.com> 

Cc: Jim Price <jnprice@pacbell.net> 

® 2 attachments (694 KB) 

ATT00001.htm; Times motors article.jpg; 

Hi again, 

First, I should note that Jim Price is my first cousin and also interested in all this, although my 

grandfather died before he was born. Jim worked for the Navy in underwater research before he 

retired, so he has a background in technical things. I also have a technical background, although I 

ended up in geology. 

Also, I am the first born of the first born, and I ended up being put to work fixing clocks for money in 

my grandfather's jewelry/watch repair store beginning when I was 10. My father also worked there. I 

am the only one left that knew my grandfather as he died of cancer during the war. He was a 

watchmaker and an inventor. He held 10 patents, 2 of which related to the speedometer, and I have 

gotten pdfs of all of them. The story I have gotten is that grandfather originally had all the royalties 

from the Waltham deal, but Tesla won 50% as a result of the suit. I think that there was a lot of 

disappointment in the family about it, and it wasn't talked about much. 

I have another article on him, this one from the Los Angeles Times in 1920 which was soon after the 

family moved from Waterloo to California. It largely relates to the miniature motors that grandfather 

made at the time of the Chicago World's Fair, but it mentions the speedometer. I have the motors 

which were a significant part of store advertising. 

By the way, where are you located? 

On Nov 30, 2006, at 2:02 PM, Jeff Behary wrote: 

WOW! I just looked up and saved the patents, and your newspaper article. Can 1 publish these on my website? 

I'm curious if anyone else knows the story. Its fascinating! 

I don't think that I would have any objection to that, but you should probably hold off until you have 

contacted the Tesla family if you have that contact. 

Tesla, as a rule, wasn't after sueing anyone except for a few examples of people who stole his ideas - like 

Marconi. I've never (this is the absolute first time) saw something that predated one of his patents...and I'm quite 

curious now! I'm going to research a newspaper archive and see what I can find! Do you have any original 

speedometers that he made?? Its got me on the edge of my seat! 



1 i:;::;:^ 

. 

T <■ vb(;r*A i '-.I • :o ■ no • .cnii o t. 

'rfi: to Jr-' 'il© :• rf] i, ?: : -».•>.< r|;- 

•h'j.isoot uc\ 9ie 'j iertv 

■criJ o} rr: osjdo yr 6 wgfi i; 

■ 



I don't have anything related to the speedometer. I remember finding a part in the junk around the 

store when I was a kid. It is my recollection that I was told it was a speedometer part when I asked 

about it. It was a circular magnet on a spindle, and I have assumed ever since that the speedometer 

worked by a rotating magnetic field. However, the patents don't seem to show that. 

My father sold the machine shop part of the store in Los Angeles for my grandmother after my 

grandfather died. He moved all the watchmaking/jewelry stuff to a new store that he opened in 

Montrose, CA, which was near where we lived. If there was anything around the store related to the 

speedometer, it went with the machine shop. That was during WWII, and there wasn’t much interest 

in family memorabilia at the time. 

I have two Tesla speedometers and an original catalogue. The damn catalogue cost me over $80! And Tesla is 

nowhere to be mentioned in it. 

But Tesla's name is on the face of the speedometer. I presume that Waltham put his name on it 

because of the publicity as you note below 

Now, the famous "Tesla Turbine" (air friction turbine) was invented over a decade before all of these 

speedometers. Perhaps Waltham heard of your grandfather's patent and realisied afterward the similarity to 

Tesla's turbine & wanted to get some free publicity from Tesla's name instead and propositioned him with the 

idea...1 know Tesla was mentioned in their ad. 

I have assumed that grandpa went to Waltham since he was primarily a watchmaker, but I don't know. 

I see you have sent me some additional newspaper articles which I will get to after I send this. 

Another thing will be to study the patent details. The simple Tesla Coil was patented dozens of tiimes over 

history - just minor details changed, but specific enough to allow a new patent. There is a lot of red tape in these 

things. 

Thanks so much for the email. I'm fascinated! I'm going to ring Tesla's grand-nephew and ask him! 

Thank you for your interest. By the time I got interested in documenting the family, most everything 

was gone. Anything you can add to my understanding of what happened and any documentation 

that I can add to my family history will be appreciated. Just knowing who it really was that sued 

grandfather has been a big step. If his family has any documentation on this, I would really be 

interested in it. They may have been more careful about keeping his records since he was so famous. 

Don 
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RE: Waltham speedometer 

Jeff Behary <jeff_behary@hotmail.com> 

Tue 9/9/2008 2:19 AM 

To: Don Asquith <doasquith@charter.net> 

Cc: Jim Price <jnprice@pacbell.net> 

Don - 

As I finish up doing the photo editing for the article, which will only be a paragraph or two describing 

a real mystery, I noticed that the internal drawing of the speedometer Waltham made with the Tesla 

patent is identical to the model Asquith made! So, I put both patents side by side and Walthams own 

diagram. There is no question! The only question remains "how and why"? Maybe something will 

uncover after the article is written! I will send you a copy before I submit it. 

Jeff Behary, c/o 

The Turn Of The Century Electrotherapy Museum 

http://www.electrotherapymuseum.com 

Want to do more with Windows Live? Learn "10 hidden secrets" from Jamie. Learn Now 
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RE: Waltham speedometer 

Jeff Behary <jeff_behary@hotmail.com> 

Thu 9/18/2008 10:09 PM 

To: Don Asquith <doasquith@charter.net> 

Don, 
I'm so sorry to hear about your loss. I hope you have friends and family nearby. It seems there has 

been a lot of tragedy lately for my family and friends, and the one thing we always wish for is not to 

be so far apart. 

The speedometer article is still in progress-normal life has taken over lately...but I'll forward you it 

whenever its done. 

Jeff Behary, c/o 

The Turn Of The Century Electrotherapy Museum 

http://www.electrotherapymuseum.com 

From: doasquith@charter.net 

Subject: Re: Waltham speedometer 

Date: Wed, 17 Sep 2008 19:27:23 -0700 

To: jeff_behary@hotmail.com 

On Sep 8, 2008, at 7:19 PM, Jeff Behary wrote: 

I will send you a copy before I submit it. 

Sounds good. 

Please excuse the delay in my response. I lost my partner of 54 years last week, and I am only slowly 

getting back into the routine. 

Don 

Want to do more with Windows Live? Learn "10 hidden secrets" from Jamie. Learn Now 
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TESLA MEMORIAL SOCIETY, INC 

21 Maddaket, Southwyck Village 

Scotch Plains, New Jersey 07076 
April 6, 2007 

Mr. Jeff Behary 

627 36lh Street 
West Palm Beach, FL 33407 

Dear Jeff & Rita: 

First, I want to thank you for the continuing stream of interesting material you send. The 
Edison and Thomson letters are real finds. (I’ve spoken to Frank Jones briefly and will 
send him the video you mentioned along with some other material I think he will find 

interesting - as soon as I get a chance.) 

About Waltham and speedometers. I’ve reviewed some of the correspondence between 

Tesla and Dad. (As you know, they had an extensive exchange of letters and telegrams 

covering each other’s inventions, family and money, money & more money.) Besides 
complaining about money in a May 16, 1929 letter Tesla talks about Waltham in two 

ways: he borrowed $15,000 from a Philadelphia Bank based on his contract with 
Waltham that had to be repaid immediately because the bank was crippled by some 

Federal Reserve ruling; and, that Waltham wanted to buy his patent. (Tesla offered to 
reduce his royalty by 1/3 if Waltham paid $75,000. “That seemed a lot to them” and they 

predicted he would be without money!) There is more from Tesla on the subject. 

On May 7, 1929 Dad concluded his letter with “As you had written (about) your 

speedometer, I think about Starret (Company) if you completed it. This is a big shame 
because you had a chance to get something.” Jeff, I’ll try to put something together as 
soon as I get a chance. (Time. It’s the same old problem.) 

Now I’ll ask a favor of you. I’ve enclosed a note with six questions about Tesla’s 

“Pancake” Coil. If you can give me some little (or a lot of) information that would 
answer the questions, I would appreciate it - both for the researcher and for myself. 

I’ll sign off for now. Thank you again for posting so much Society material on your 
website, particularly about Dad, his patents and Ether and Mass-Energy Theory. If you 

post the six Coil questions, please edit out my email address. 

TMSbh 

The Tesla Memorial Society, Inc. is the oldest U.S. based international organization in continuous 
operation honoring and perpetuating the memory and ideals of the great electrical scientist and inventor, 
Nikola Tesla. The Society supports various cultural activities, participates in appropriate academic 
conferences and provides a source for an accurate representation of Nikola Tesla for the media. The 
Society is a non-political, non-profit, all volunteer membership organization founded in 1979, incorporated 
in 1980, operating under Section 501 (c) (3) of the U.S. Internal Revenue Code. 

Visit our website: teslamemorialsociety.org 
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TESLA MEMORIAL SOCIETY, INC 
21 Maddaket, Southwyck Village 

Scotch Plains, New Jersey 07076 
March/April 2007 

A private researcher has contacted me with questions about the electrical properties of 
Tesla’s “Pancake” coil so prominently shown in one of the most famous Tesla photos. 

To help this researcher (and for my own information) I am forwarding this list of six 

questions to only three of the most technically qualified friends/members of our Society. 
I’ll send the questions in order, one person at a time - not to all three at once - to keep to 
the interruption for our colleagues to a minimum. 

Whether or not you can provide any help with these questions, contact me by phone 
and/or fax (732-396-8852, voice coordination preferred for fax) or on my (more or less 

private) email (Avilliam.terbo@gmail.comT For fax, just mark up this page and send it 
back. If there is literature available that answers these questions, please cite name and 
location. Thanks in advance. 

Questions on Nikola Tesla’s “Pancake” Coil. What is/are its: 

1. Inductive reactance? 

2. Capacitive reactance? 

3. Inductance? 

4. Capacitance? 

5. Shape of its magnetic field? 

6. Are there any unusual properties of pancake design versus conventional coil 
design? 

Remember, my engineering background is mechanical and rockets, so I will only absorb 
as much as I can and pass your answers to the requesting colleague. 

Bill TMSbg 

The Tesla Memorial Society, Inc. is the oldest U.S. based international organization in continuous 
operation honoring and perpetuating the memory and ideals of the great electrical scientist and inventor, 
Nikola Tesla. The Society supports various cultural activities, participates in appropriate academic 
conferences and provides a source for an accurate representation of Nikola Tesla for the media. The 
Society is a non-political, non-profit, all volunteer membership organization founded in 1979, incorporated 
in 1980, operating under Section 501 (c) (3) of the U.S. Internal Revenue Code. 

Visit our website: teslamemorialsociety.org 
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26. March 2012 

DearLeland, 

I was thrilled to receive your letter this weekend. As 
for the politics, I think the only solution is that we buy 
the Wardenclyffe site and convert the Stanford 
White building temporarily into a Sanitarium/Asylum. 
I think 90% of the Tesla Community need 
committed, and am sure you agree. 

There is something very positive though...new 
intrigue. Over the last few years I’ve had a lot of 
visitors. When you have a backyard Tesla museum 
you open your life to all sorts of wackos! But then 
again, you meet some really nice normal people to. 

They really do still exist! I am surprised by the 
amount of young women suddenly interested in 
Tesla. I’ve had beauticians and aestheticians come 
to the house, engineering students from Ukraine, 
young film makers, early X-Ray enthusiasts, people 
from around the world. The latest interesting person 





is a fashion designer from San Francisco who is 
designing her next line of silk dress patterns based 
on century-old spark discharges of Tesla Coils. With 
people like that, real stories are getting spread 
around as opposed to the regurgitated nonsense we 
have had quite enough of. So don’t loose hope, 
there is sanity yet! 

As for the hopeless crowds, well, we need to start 
selling cruise tickets to “Free Energy Island” and 
conveniently forget to mention that it’s a one-way 
trip. 

Now for the serious stuff... I have some interesting 
material and questions for you regarding (gasp) real 
history and events. You are my only hope regarding 
this, and if together we can’t find the answers then at 
least we can’t say we didn’t try. The first is a 
startling discovery about Tesla’s Speedometer sold 
by Waltham Watch... 
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Waltham Watch Speedometers 
“Tesla Patent Dec. 1916” 

I have two original Waltham Speedometers marked 
with Tesla’s name and patent - they use Tesla 
Turbine principles of “air-friction” to tell speed 
accurately. I am also fortunate to have collected a 
rare catalogue of all of the various models sold, 
which were numerous. I found some original articles 
announcing the invention, and advertisements 
boasting the name “Nikola Tesla”. That’s the good 
news. The unusual twist came via an email from 
Don Asquith, son of Stead Asquith (an inventor from 





Iowa). He claimed that his Dad really invented 
Waltham’s speedometer and that Tesla stole the 
idea and threatened to sue the man if he pursued 
the invention himself. I assumed this man had 
visions of grandeur concerning his Dad, and 
perhaps some family legend got blown out of 
proportion. I was wrong! The man provided me with 
early newspaper clippings from Iowa announcing 
that Asquith invented a novel speedometer and was 
moving to Waltham [Watch], I’ve enclosed a later 
article that shows his picture. 

Asquith was granted a patent in April 1914 that was 
filed in Dec 1913 - Tesla filed his patent a month 
after Asquith’s was granted (May 1914) - and it was 
patented in Dec 1916. An improvement of Asquith’s 
original patent was filed in Feb 1915 (which was 
granted in Oct 1918). 

I hate to admit it, but the design of my Tesla 
Speedometers is not Tesla’s, but Asquith’s.. .and it 
appears 100% novel as his creation. I wonder if 
Waltham realized the Tesla Turbine principle and 
initiated all of this from within...? 
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It doesn’t make a lot of sense that Tesla suddenly 
started patenting things for a Watch company - but 
knowing his love of the Turbine, maybe a prod from 
Waltham encouraged him to quickly develop 
something and overshadow the relatively unknown 
Iowan. Tesla’s Bladeless Turbine predated 
Asquith’s first speedometer, so perhaps his lawyer 
used this to their advantage. I am only speculating 
here, the lack of real knowledge is killing me! 

Bill Terbo only remembers that Tesla borrowed a 
significant sum from Trbojevich to quickly develop 
the speedometer and then conveniently forgot to pay 
him back when he received shares of the royalties. 

(Asquith did profit something like half of the 
percentage, as far as I know). 

To me the Speedometers are only more interesting 
now, even if slightly disappointing. ..Ifyou have 
never seen or held one of these Speedometers, I 
can let you borrow one if you ship it back. At least it 
is a commercial product with Tesla’s name on it, a 
treasure in it’s own right, just now a mystery too. 
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With your seal of approval I can make a working 
Tesla Coil display for Pittsburgh for your archive. It’s 
my hometown, the least I can do! I will donate one 
of the speedometers as long as they promise to 
display it full time. I might be able to donate a 
Westinghouse Stopper Lamp too. I have two 
priceless Westinghouse Ammeters, 1870s-80s, 
acquired from a school near Pittsburgh. Heinze 
museum lacked interest in them because “they 
already had some meters”. They are worth about 
$1500 apiece. From the same school I got a mint 
2.5 KW Edison Dynamo that makes the ones at the 
Edison Museum look like something pulled from an 
Atlantic shipwreck. Of course they also showed no 
interest in acquiring it because of the effort it would 
have taken to save it. Sometimes I hate museum 
staff. If history is only a job, then do something else! 
(I have had bad experiences with many curators, 
including the Franklin Institute, Bakken Museum, 
and Mutter Museum. Priceless history run by 
curators who couldn’t give a toss for any of it...) 
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A quick note: and apology regarding the Stopper 
Lamp. After a grueling 12 14 hour shoot with the 
History Channel, Modern Marvels, Mad Electricity 
episode I was convinced by the annoying producer 
to say on camera that it was Tesla and not 
Westinghouse that developed the Stopper Lamp for 
the Columbia Exposition. He said that mentioning 
Westinghouse would only confuse the audience. I 
agreed only because I was sick of filming with him. I 
now regret doing that, because of all of the 
interesting stuff they could have aired it was that 
miserable clip that they did. At the time, none of us 
knew the real origin - only that it was based on 
Sawyer-Mann’s patents which Westinghouse 
acquired earlier. The truth was found later — George 
Westinghouse himself developed and patented the 
lamp. It took several years to find the actual patent 
and information. Unlike Edison, when 
Westinghouse patented something his own hands 
were involved in the production of it... Sadly, a giant 
Stopper Lamp existed up until a few years back. It 
was a factory model that was over a foot tall - it sold 
privately for something like $10,000 or $15,000. It 
shattered in shipping. I cried hearing that story! 
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S. A, ASQUITH, 
SPEEDOMETER. 

APPLICATION PILED DEO. 5, 1013. 

1,093,166. ' Patented Apr, 14,1914 
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S. A, ASQUITH. 
SPEED INDICATOR. 

APPLICATION FILED FEB. S, 1916. 

1,282,735. Patented Oct, 29,1918.. 
3 SHEETS-SHEET 1. 
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N, TESLA, 
SPEED INDICATOR, 

APPLICATION FILED MAY 29, 1914. 

1,209,359. Patented Dec, 19,1916. 
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Question for Leland 

Jeff Behary <jeffjDehary@hotmail.com > 

Tue 3/27/2012 11:45 AM 

To: Steve Hinkley <shinkley2@comcast.net> 

| 2 attachments (2 MB) 

Lelandl.docx; ATT00001.htm; 

Dear Steve - 
Below is a letter I prepared for Leland but am having some printer issues. I own 2 original Tesla 

Speedometers and have a real mystery that shows strong evidence that Tesla might have "pulled an 

Edison" when it comes to the true inventor of it. It is the only time I know of where Tesla may have 

done an injustice to another inventor. Can you ask Leland at your earliest convenience if he has ever 

seen and handled an original Waltham Speedometer with Tesla's name and patent? If he hasn't, I will 

include one on loan along with hard copies of my letter providing he doesnt mind giving it back. I 

think there is a nostalgia about holding history like this, even if the story may take an unusual turn as 

to its real history. 

Jeff Behary (954) 253 3529 

c/o The Turn Of The Century 

Electrotherapy Museum 
http://www.electrotherapvmuseum.com 

Sent from my iPhone 

Begin forwarded message: 

From: Jeff Behary Jeff behary@hotmail.com> 

Date: March 27, 2012 12:10:53 AM EDT 

To: <jeff behary@hotmail.com> 

Subject: Leel 

Jeff Behary, c/o The Turn Of The Century Electrotherapy Museum 
http7/www.electrotherapvmuseum.com 
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RE: Tesla Speedometer Photos 

Jeff Behary <jeff_behary@hotmail.com> 

Mon 8/25/2008 12:54 AM 

To: teba@execpc.com <teba@execpc.com> 

Jeff - 
Sorry for the delay. I will forward your newsletter here and there, and also put it on the site. That'll 

give it a lot of traffic also. 

I will try and finished up the speedometer article in the next few days. I have been waiting and waiting 

on a reply concerning something that may have been a "big break" - an article several pages long on 

Waltham speedometers - but no mention of Tesla or Asquith in the articles. So III incorporate the 

stories into the article with as much known as possible, and let the mysteries brew. Who knows, 

maybe people will dig and together well find more answers? 

In any case, there are nice photos of real speedometers and Tesla advertisements concerning 

them...something noone sees everyday! 

Please send anything to this address: 

The Turn Of The Century Electrotherapy Museum 

Jeff and Rita Behary 

627 36th Street 

West Palm Beach, FL 33407 

That's our home also... 

Jeff Behary, c/o 

The Turn Of The Century Electrotherapy Museum 

http://www.e I ectrothe ra pym useum.com 

Date: Fri, 22 Aug 2008 23:35:42 -0400 

Subject: Tesla Speedometer Photos 

From: teba@execpc.com 

To: Jeff_behary@hotmail.com 

Hello Jeff, 

Just wanted to touch base on the speedometer article. 

I'm looking for a good photo and caption for the front page right now. 

Attached please find the latest version of #23lr.Revl 



vf vtjfn is . 

■ 



In celebration of our 15th anniversary and because of the important information 

it contains we are asking that this document be distributed as widely as possible. 

In any and all venues you think appropriate. This would be a great help. 

Please post it at your site if possible and I will direct you some traffic. Let me know. 

Please delete the earlier version and make sure it is the 8/10/08 file you post. 

I will send you membership materials. What address should I use? 

Thank You! 

Jeff 

TeslaEngine.org 

See what people are saying about Windows Live. Check out featured posts. Check It Out!, 





RE: Hi Simonida and Robert! 
Jeff Behary <jeff_behary@hotmail.com> 
Sat 9/1/2012 5:09 PM 

To: 

• 'Simonida Perica Uth' <simonida@aol.com> 

Hi Simonida, 
Ygs, I agree, the story is so not typical. So many ideas were stolen, commercialized, and ignored by Tesla 

for the most part. 
The Asquith patent really is 3 years before Tesla's. However, it is after the patent on the Tesla turbine 

itself. Legally, Asquith's patent 
is perfectly fine. He also had a contract with Waltham to begin production of it... 
I believe, just a guess, that someone at Waltham realized the components were like Tesla's turbine and 

supposed much great sales if 
Tesla himself was involved (of course, better than an unknown man from Iowa). Perhaps this is why 

Tesla, in 1916, Tesla made three patents 
for a watch company (which is unusual in itself). The need to quickly develop something with money 

from his nephew also might explain this "rush". 
I think more it was Tesla's lawyer and not Tesla himself. Perhaps it was a way to come back after a dull 

period and sadness of Wardenclyffe, etc... 
who knows. I think the best for history though is to look for the truth. 

It is sad for me that a family (Asquith's) hates Tesla. There are only a few left, 80+ years old. I would 

love to find the real truth and try to remedy that situation 
while they are still alive. Asquith seemed like a genuine nice man and creative inventor. I think politics 

got in the way, and perhaps a large misunderstanding. 

Tesla received only y2 of the royalties. I believe Asquith received the other half. I do know that the 

speedometers I have match Asquith's patent and not Tesla's. 
You can imagine, a great fan of Tesla, how disappointed I was of learning that! I Perhaps Asquith's 

original speedometer had mechanical problems, and it took Tesla s 1916 
patent to correct them. In that way, maybe the exterior appearance remained Asquiths and interior 

some improvement by Tesla... 

I might take one apart to seel! If so, will send photos! 

Jeff 
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From: Simonida Perica Uth [mailto:simonida@aol.com] 
Sent: Saturday, September 01, 2012 12:32 PM 
To: jeff_behary@hotmail.com 
Subject: Re: Hi Simonida and Robert! 

Dear Jeff, 

Thank you for your invitation, it is very kind of you. 
You are truly a big fan of Tesla :-), I guess we are all Teslians, people who believe in 
Tesla Science. 

I have never heard of story about speedometer being disputed? 
It is hard to believe that Tesla would knowingly take invention from somebody, he was 
not pour with ideas. 
Could it be that two people came to the same invention at the same time? 
As C.G. Jung would say: it was collective consciousness that they both drew from? 

As for Trbojevic, I'm sure that Tesla borrowed the money for his work (not pleasure) but 

also I'm sure Tesla helped him to study, to get well established socially, and is it 
not that he inherited all the Tesla's patents? 

Tesla was always helping other people, whenever he could, finding jobs for them... like 
for example Mihailo Pupin, Tesla got him job with Marcony Co...it sure turn bad for 
Tesla afterward. 

People tend to get muddled up in reciprocity of give and take, than trouble starts. 

You are right, we cannot judge because we don't know, but....maybe if we are lucky we 
could find answers to our big questions some day. 

Best wishes, 
Simonida 
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Donald Owen Asquith 
-2019 

Donald Owen Asquith March 29, 1928 - Oct. 18, 2019 Donald Owen Asquith, 91, 
passed peacefully at his home in Los Osos on October 18, 2019, accompanied by 
family. Don was born March 29, 1928, in Los Angeles, California, the son of jewelry 
store owners, Glen and Dorothy Asquith. As part of the "Cast of Thousands," Don 
began acting as a child during the Great Depression, working with movie stars like 
Shirley Temple and Mickey Rooney. At 12, he began repairing watches and clocks at 
the family store in Hollywood where he developed his life-long work ethic later 
passed on to his children. He studied Geology, earning a Bachelor of Science degree 
from the California Institute of Technology, a Master of Science degree from the 
University of Kansas, and a Ph.D. from UCLA. He worked in the petroleum industry 
in Wyoming and southern California. He was a registered engineering geologist, geo¬ 
hydrologist, and geo-physicist. With the passage of the California Environmental 
Quality Act in 1971, he transitioned from the oil and gas industry to environmental 
engineering and consulted on a number of influential projects while Vice President of 
Envicom, Inc. He was best known for preparing numerous seismic safety and noise 
elements for California cities and counties. In 1984, he formed Morro Group, Inc., a 
Los Osos based environmental firm. During his years with the firm, he prepared many 
important documents related to the Los Osos wastewater treatment project and 
freshwater influences in Morro Bay. The first Environmental Report managed by Don 
won the outstanding environmental document award from the Statewide Association 
of Environmental Professionals. He was also a member of the Los Osos Water 
Committee during the exhaustive deliberations regarding the Los Osos groundwater 
issues and the wastewater treatment plant. His expertise was a valuable asset to all of 
the geologic studies in the greater Estero Bay area. After retiring, Don took his 
curiosity about being related to Herbert Henry Asquith, Prime Minister of the United 



Kingdom from 1908 to 1916, and turned it into a passion for studying Genealogy and 

the Asquith name. For over 25 years Don researched Asquith and Asquith-related 

families dating back to the 1500s in the UK and spanning across Canada, Australia, 

and the United States. As the world's foremost researcher on the family Asquith, he 

has been published in the Guild of One-Name Studies, shared data with Ancestry, and 

on his website. His daughter, Shannon recalls that he enjoyed sharing his information 

and getting to know distant relatives with whom he shared his interest in Genealogy 

all across the globe. Don married Shirley Catherine Barnes in 1954, and they had five 

children in Casper, Wyoming before moving to Yorba Linda, California in 1966. He 

worked very hard while building his career but found time to be a dad as well. He 

frequently loaded the family into the station wagon and all enjoyed summer sun and 

surf at Corona Del Mar Beach, where he had learned to body surf as a teen years 

before. He also enjoyed the outdoors, especially fishing. As soon as his oldest son 
oKl 
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primitive backpacking and fishing trips. Sean's favorite memory of those outings is 

spending a stormy night in a plastic tube tent. "Wind, rain, and thunder, it was scary. 

That early exposure to outdoor adventure certainly influenced my life." Over the 

years, those annual trips expanded to include most of the family and featured canoe 

expeditions to remote parts of Yellowstone Lake. With his children grown, he enjoyed 

solo Halibut fishing from his canoe in Morro Bay. Don was always an avid gardener. 

He tended to fruit trees and helped his children plant vegetable gardens at their home 

in Yorba Linda. He also kept a beautiful landscape in Los Osos which featured Protea 

and other drought-tolerant plants long before they became trendy. Don's neighbor 

Larry, remembers him up on the ladder, trimming trees well into his 80s. More than 

anything, he loved being outdoors, an appreciation he has passed on to all of his 

children. Don will be missed most for his big heart and friendly demeanor, whether in 

business, with colleagues or neighbors. His children recall how whenever they were 

out and about with their dad, he was always quick to start up conversations with folks 

he ran into. Sometimes it felt awkward to me, Sean explained. "Just being friendly," 

he would say. This is one of the many ways his children would still like to be more 

like their dad. He is fondly remembered by children Wendy and William Pontious, 

Margaret and Carl Lindou, Sean Asquith and Julia Heinz, David Asquith and Chrissy 

Osborn, and Shannon Asquith, grandchildren Brandon Pontious, Lauren Pontious, 

Carl Lindou, Jr., Quinn Asquith Heinz, Zayla Asquith Heinz, Tristan Asquith, Ezra 

Asquith and Marina Asquith, and great-grandchildren Dreyson Pontious and Elizabeth 
Lindou. Don is preceded in death by Shirley, his wife of 54 years. Gifts can be made 

to Central Coast Hospice or The Land Conservancy of San Luis Obispo County. A 

Celebration of Life for Don and Shirley Asquith will be held at The Inn at Morro Bay 
on Sunday, March 15, 2020, at 11am. All are welcome. 

Published in San Luis Obispo County Tribune on Oct. 31,2019. 
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UNITED STATES;;.PATENT OEESQE. 
STEAD A. ASQUITH, OE WATERLOO, IOWA, ASSIGNOR OE. OHE-HADE TO 'ERAHK-R 

ASQUITH, OE WATERLOO, IOWA, ’ 

SPEEDOMETER. 

1,093,166. 5 • Specification of Letters Patent. Patented Apr. 14,1914. 
Application filed December 5,1913. Serial No. 804,868.; 

Td all whom, it may concern: 
Be it known that I, Stead A. Asquith, 

a citizen of the United States of America, 
and a resident of Waterloo, Blaekhawk 

5 county, Iowa, have invented certain new and 
: useful Improvements. in Speedometers, of. 

which the following is a specification. 
My invention relates to improvements in 

speedometers, and the object of my improve- 
10 ment is to furnish a speed-indicating mech¬ 

anism for such a device which shall be at 
once positiv.e. in action, free from tremor, 
and have its accuracy unaffected by wear, 
temperature, magnetism or age.. Tliis object- 

15 I have attained by the mechanism which is 
hereinafter described and claimed, and 
which is illustrated in the accompanying 
drawings, in which: 

Figure/1 is a vertical central section of- 
20 my improved speedometer. Fig. 2 is a 

' transverse vertical, section of the casing .of 
•said speedometer, with parts of the interior 
mechanism .broken and sectioned away. 
Fig. 3 is a vertical central section of a modi- 

25 fied form of .my speedometer. Fig. 4 is a 
. magnified detail view in vertical section of 
parts of the : air traction apparatus of the 
speedometer, while Fig. 5 is a like magnified 
detail view .of a modified form of the air 

30 traction means. 
Similar numerals of reference denote cor¬ 

responding parts throughout the several 
. views. ‘ 

i The* mechanism off my'improved speedom- 
35 eter is inclosed, within a cylindrical cas¬ 

ing 34; provided with a transparent face 45 
at one end, and being orificed to receive the 
bearings of the rotatable body 32 which is ■ 
driven by the usual operative connections 

40 to the wheels of the moving body , whose 
speed is to be indicated. Within said cas¬ 
ing is a fixed frame 19 comprising' arc- 
shaped arms fitting the interior, of the cas¬ 
ing, and integral with an inwardly-project- 

45 ing hollow cylindrical part 20, whose hoi-, 
low contains the anti-friction bearing race¬ 
way parts- 27 and 28 in pairs containing 
anti-friction balls 29, and fitting a shaft 26, 
on which is secured the worm 30 between. 

50 said bearings. The lower end of the shaft 
26 is connected to the body 32, within the 
inclosing follow casting,33.?* by means of a 
universal ]oint 31. To the inner end of the 
shaft 26, a cup-shaped body 9 is coaxially. 

secured by means of a screw 25. The outer 5.5 
side of the cup. 9 has an annular shoulder 
10 formed thereabout. 

On the upper ends of the curved parts of 
the body 19. is secured a disk 23 by means 
of the screws 24, which is centrally orificed go 
by reason of the cutting of a tongue-shaped 
piece 14 tlierefrom, said piece 14 being then 
bent downwardly at an angle to the disk 
with its end then offset, as shown in said 
Fig. 1, to be parallel to the disk,- and lo- 65 

cated about midway between the center of 
the disk and the inner end off the shaft 26. 
The end of said tongue 14 is vertically ori¬ 
ficed to movably receive the vertical rota¬ 
table spindle 15, whose upper end is secured 70 

to tfie inner extremity of the coiled spring 
. 22. The numeral 18 denotes an arm secured 
upon said disk to have one end project over 
the opening therein, and having an orifice 
in which is placed a hollow jeweled bearing 75 * 
17 adapted to seat the rotatable spindle 15. 
A short' standard 21 is secured to the top of 
the arm 18, and to it is secured the outer 
end of the said coiled spring 22. The numeral 
12 denotes a U-shaped body, the upper end 80 
of which is orificed with the lower,end of the 
spindle 15 seated fixedly in it to project be¬ 
low and have its lower end rotatably seated 

• in a cap-jewel in the bracket 14. 
The numeral 3 denotes a hollow cylindri- 85 

cal body, preferablv made quite thin and of 
some light material such as aluminium, and 
which has its upper edge continued inwardly 
angularly .to form an annular horizontal 
plajv 1. whose inner portion 2 is bent 90 
obliquely downwardly and inwardly, and . 
integral wth a central depressed disk-shaped 
part, coaxial, with the spindle 15 and the 
.shaft 26. and secured to the lower end of 
vthe U-shaped body 12. by means.of a rivet 13. 95 

. The numeral 16 denotes a fixed , arm pro¬ 
jecting from the spindle 15 and secured to 
the flat part 1 of the body 3 fixedly. 

The numerals 6 and 7 denote flat hori- 
-zontaliy spaced rings which are alternated 100 
with each other in a desired plurality, and 
which are respectively mounted upon the 
bodies 9 and 3, in the following, manner: 
The rings 7 have their inner edges spaced 
from said body 9. while their outer edges are 105 

bent upwardly vertically to form circular 
upwardly-directed, flanges 8. To assemble 
the rings 6 and 7 in pfoper relation to each 
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other, as shown in said Fig. 4, it is necessary 
to first place the lowermost, ring 7 down 
over the outside of the cup-shaped body 9, 
to a; position a little lower than the slioul- 

5 der 10 thereon. Then, one of the other rings 
6. is carried down over the body 9 to rest 
closely and fittingly upon said shoulder of 
shelf 10. The diameter of the ring 6 be¬ 
ing less than that of the ring 7, its outer 

10 edge will be spaced apart from the flange 
8 of the latter. Another of the rings 7 is 
then brought down over the .body 9 to rest 
upon the upper edges of the raised flange 8 
on the lowermost like ring 7, which spaces 

15 it away, from the ring 6 located thereunder. 
In this manner, the space between the top of 
the body 9 and the lowermost ring 7 is filled 
up with the spaced alternated rings 6 and 7, 
except that the uppermost ring 6 is a little 

20 below .the upper edge of the body 9.. 
In order to space the alternated rings 6 

apart. to keep them equally spaced between 
the alternated rings 7, the cylindrical rings 
11 are used as spacers between the rings 6, 

25 and seated removably in contact with the 
outer Avail of the. body 9. The pile of rings 
.6 and the spacers 11, thus formed, are held 
fixedly up.qn the body 9 by means of an in- 

•’ teriorly threaded ring 5, placed removably 
80 upon the upper threaded end of said body 

9 to bear upon the uppermost ring 6. The 
cylindrical hollow body 3 is, after the said 
disks have been assembled as above de¬ 
scribed, seated; over said disks with its -inner 

85 wall in Contact with the outer walls of the 
flanges 8 on the disk 7. There are ;a plural¬ 
ity of points 4 provided on the lowermost 
circular edge of the cylinder 3, and these are 
bent over inwardly so as to uphold the low- 

40 ermost disk 7, as shown in Fig. 4. The disks 
7 are thus held securely to the body 3 to ro¬ 
tate therewith-between the alternated disks 
6, which are secured to the hollow body 9; 

When the coupled shaft-parts 32 and 26 
45 are rotated by means of the driving connec¬ 

tions to the wheels of the vehicle, the same 
rotation is imparted to the cup-shaped body 
9 and to the connected disks 6. The disks 6, 
when placed into relatively rapid rotation, 

60 pull with them, by adhesion, the air mole¬ 
cules, in contact therewith, which thus Cre¬ 
ates a strain or pull upon the other air mole- 

. cules situated between them and the adja¬ 
cent surfaces of the other disks 7, and this 

55 strain or pull, of suction, exerts a tractive 
effect upon the disks 7, tending to pull them 
around in the same direction in which the 
otherplatesarerotating. Therotatory move¬ 
ment thus imparted to the disks 7, is trans- 

60 mitted to the spindle 15 through the contact¬ 
ing, hollow body 3, and thus the turning 
spindle 15 moves more or lessj and places uh- 

* der tension the coiled spring. 22. 
Referring to Fig. 2,it willbe seen.that-.-the 

65 outer cylindrical surface of the cylindrical 

body 3 has a graduated scale, marked around 
it at its upper edge, with numerals indicat¬ 
ing certain regular graduations . of said 
scale. A screen 46 in said casing 34 covers 
from view the cylindrical body 3, except for 
a small open space opposite the window 45 
in said: casing. The nhmber on said scale, 
which shows through the middle of said 
opening, indicates the speed in miles per 
hour in which the vehicle is progressing, 
since the part 3 is moved around more or less 
according to the greater or less tractive ef¬ 
fort exerted thereupon through , the inter¬ 
mediate air from the rotating disks 6. When 
the rotation becomes less or the. vehicle 
stops, the coiled, spring being under tension, 
reacts to rotate the cylindrical body 3 in an . 
opposite direction .to the zero point indi¬ 
cated thereon, or to some intermediate point 
on the scale. It.is evident that the action of $5 
this transmission device must be always pos¬ 
itive, and that there can be no change in the 
manner of indicating tlie speed of a vehicle. 

In Fig..3 is.shown a modified form of my 
device in this,- that instead of using horizon- go 
tal disks ■’ 6 and 7, the alternated vertical 
hollow cylinders''37 and .38 are employed. 
In this form of my device, a jeweled bear¬ 
ing is provided in; a hollow in the upper 
part of the shaft 26, in which is rotatably 95 

. seated the inner or lower end of the spindle 
115, said spindle then being passed upwardly 
through an orificed jeweled bearing 17 and 
a cross-bar 18 secured oil the, frame 19, ‘and 

.has its-upper 'end secured to the inner eiia of iqc 
' the coiled spring 22. A disk-shaped plate 
39 is secured upon the upper end of the . 
shaft 26 by means of a nut 40. Said plate 
39 is provided with a number of spaced con¬ 
centric circular grooves 42, as. shown in Fig.- i05 
5, in which are fixed the lower edges of the 
cylindrical parts 37; The numeral .35 de¬ 
notes a circular casting or plate secured 
upon the spindle 15, and upon which is con¬ 
centrically. mounted a horizontal disk 36, 110 
whose outer parts are bent over ; downwardly 
and vertically to form a hollow cylinder of 
the same height as the other cylinder 38, and 
spaced apart therefrom.' The plate 36 is 
provided with a number of punched-out 115 
tongues .43, which are bent downwardly, 
and which are then bent over outwardly to 
engage the inwardly flanged top edges 44 
of the. cylinders 38 between , them. In this 
way,^ the cylinders are suspended in spaced uo 

• relation between the cylinders 37.: -When the 
disk: 39 is rotated by means of the rotation 
of,the shaft 26,-the cylinders 37^are likewise 
rotated, exercising through the intermediate 
air a like tractive effect upon the interposed 125 
cylinders 38 to. that: already described in. 
causing rotation of the spindle: 15 and the 
winding up of the spring 22.. The! outermost 
cylinder 38 is provided' with-, a. graduation 
scale, and numbers in the same way as. that 130 
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shown in said Fig. 2, and the indicating of. 
the speed of the vehicle is in every way the _ 
same. The worm BO on the sleeve mounted 
on the shaft 26 is adapted to rotate a worm- 

5 wheel by means of a suitable pawl and 
ratchet mechanism which operate numbering 
disks,-which indicate the total mileage ob¬ 
tained by. the vehicle. This feature, how¬ 
ever, is not claimed herein, and will not be 

10 specifically described. 
Having described my invention, what I 

claim as new, and desire to secure by Letters 
Patent, is: 

1. In combination, fixed supporting means, 
15 disconnected alined driving and driven 

shafts rotatably mounted in said support¬ 
ing means, relatively .thin spaced rigid 
pieces of material rigidly connected to and 
arranged coaxially about said driven shaft 

20 with broad surfaces opposite each other,, and • 
other relatively thin spaced rigid pieces of 
material rigidly connected to and arranged 
coaxially with the driving shaft, and be¬ 
ing alternated with the first-mentioned * 

25 pieces, between them and having their broad 
surfaces adjacent to and spaced from the 
broad surfaces of said other pieces. 

2. In combination, disconnected alined 
driving and driven shafts, a fixed support, 

30 said shafts being mounted in said support, a 
coiled spring haying one end secured to said. 
fixed support and the other end secured to 
said driven shaft, relatively, thin spaced 
rigid pieces of material rigidly connected to 

35 and arranged coaxially about said driven 
shaft with their broad surfaces opposite each 
other, and other relatively thin spaced rigid 
pieces of . material rigidly connected to and 
arranged coaxially with the driving shaft, 

and being alternated between said first-men- 40 
jtioned pieces and spaced therefrom. 

3. In combination, disconnected alined 
. driving and driven shafts, a frame haying. 
bearings for said shafts, a coiled spring 
whose inner end is secured ’ to. -said driven 45 
shaft and having its outer end secured to 
said frame, spaced rigid pieces of material 
rigidly connected to and arranged about said 
driven snaft, other spaced rigid pieces of 
material rigidly connected to and arranged 50 
about said driving shaft, the former pieces 
being alternated between the latter. pieces 
ixi spaced relation with their broad surfaces 
in close juxtaposition, and with the inter-, 
spaces between said spaced pieces forming 5 ft 
a convoluted channel therebetween. 

4. In combination,. disconnected alined . 
driving and driven shafts, a fixed.support, 
bearings therefor in said support, a coiled 
spring having one end secured to the driven go 
shaft and its other end secured to said fixed 
support, a cup-shaped body secured to one 
end of said driving* shaft coaxially, spaced 
rigid relatively thin plates secured to said 
body in parallel 'relation to each other, an- 05 
other cup-shaped body secured coaxially to 
said driven shaft.and inclosing said plates, 
at their outer edges in spaced relation there¬ 
to, and other spaced rigid relatively thin 
plates secured to the second-mentioned body 70 

• and extending between the first-mentioned 
plates in spaced relation thereto. • 

Signed at Waterloo, Iowa, this'20th day of 
Nov. 1913. 

STEAD A. ASQUITH. 
Witnesses: 

W. H. Brunn, 

• G. ‘C* Kennedy. 
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STA S PA O CE. 
NIKOLA TESLA, OF NEW YORK, N. Y., ASSIGNOR TO WALTHAM WATCH COMPANY, OP 

WALTHAM, MASSACHUSETTS, A CORPORATION OP MASSACHUSETTS. 

SPEED-INDICATOR. 

1.209.359. gpeoifloation of Letter* patent. Patented Dec. 19,1916. 

Application filed May 89, 

To all whom it may concern: 
Be it known that I, Nikola Tesla, a citi¬ 

zen of the United States, residing at New 
York, in the county and State of New York, 

5 have invented certain new and useful Im¬ 
provements in Speed-Indicators, of which 
the following is a full, clear, and exact de¬ 
scription. 

In the provision of speed indicators, that 
10 giye direct readings of rate of motion,— 

for example shaft speeds in terms of revolu¬ 
tions per minute or vehicle speeds in miles 
per hour—it is obviously important that the 
instrument be simple, inexpensive and du- 

15 rable, and that its indications be correct 
throughout a wide range of speed. Likewise 
it is very desirable that its operation shall 
be subject to little or no appreciable devia¬ 
tion from accuracy under normal or ex- 

20 pected extraneous changes, such as those of 
atmospheric density, temperature, or mag¬ 
netic influence, in order that the structure 
may be free from any complications inci¬ 
dent to the employment of specific means 

25 compensating for such varying conditions. 
My present invention supplies a speed 

measuring appliance amply satisfying com¬ 
mercial demands as above stated, in a struc¬ 
ture wherein the adhesion and viscosity of 

30 a gaseous medium, preferably air, is utilized 
for torque-transmission between the driving 
and driyen members. 

More particularly, my invention provides 
a rotatable primary and a mechanically re- 

35 sistant or biased pivoted secondary element, 
cooperating through an intervening fluid 
medium to produce, inherently, without the 
use of compensating instrumentalities, 
angular displacements of the secondary ele- 

40 ment in linear proportion to the rate of rota¬ 
tion of the primary, so that the reading 
scale may be uniformly graduated. This 
latter advantage is secured through the ap¬ 
plication of novel principles, discovered by 

45 me, which will be presently elucidated. 
In investigating the effects of fluids in 

motion upon rotative systems I have ob¬ 
served that under certain conditions to be 
hereafter defined, the drag or turning 

50 effort exerted by the fluid is exactly pro¬ 
portionate to its- velocity relative to the 
system. This I have found to be true of 
gaseous and liquid media, with the distinc¬ 
tion however, that the limits within which 

55 the law holds good are narrower for the 

1914. Serial Mo. 841,786. 

latter, especially so when the specific gravity 
or the viscosity of the liquid is great. 

Having determined the conditions under 
which the law of proportionality of torque 
to speed (rather than to the square of the 60 
speed or to some higher exponential func¬ 
tion of the same) holds good, I have applied 
my discoveries in the production of new de¬ 
vices—essentially indicators of speed but 
having wider fields of use—which are, in 65 
many aspects, superior to other forms of 
speedometers. 

Specifically I have devised rate-of-motion 
indicators which comprise driving and . 
driven members with confronting, closely- 70 
adjacent, noncontacting, smooth, annular 
surfaces of large area, coacting in the trans¬ 
mission of torque through the viscosity and 
adhesion of interposed thin films of air,— 
mechanical structures offering numerous 75 
constructive and operative advantages. 
Furthermore, by properly designing and co¬ 
ordinating the essential elements of such in¬ 
struments I have secured substantial linear 
proportionality between the deflections of 80 
the indicating or secondary element and the 
rate of rotation of the driving or primary 
member. 

The conditions more or less indispensable 
for this most perfect embodiment ox my in- 85 
vention—that is to say, embodiment in a 
speed indicator approximating rigorous 
linear proportionality of deflection to speed- 
are: 

1. The arrangement should be such that 90 
the exchange of fluid acting on the system 
is effectively prevented or minimized. If 
new fluid were permitted to pass freely be¬ 
tween the elements there would be, as in a 
pump, with the rise and fall of velocity, 
corresponding changes of quantity and the 
torque would not vary directly as the speed, 
but as an exponential function of the same. 
Broadly speaking, such provision as is com- 
monlv made in hydraulic brakes for free cir- 100 
culation of fluid with respect to the rotative 
system, with the attendant acceleration and 
retardation of the flow, will generally pro¬ 
duce a torque varying as the square of the 
speed, subject however, in practice, to in- 105 
fluences which may cause it to change ac¬ 
cording to still higher powers. For this 
reason confinement of the fluid intervening 
between the primary and secondary elements 
of the system so that such active, torque- 
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transmitting medium may remain resident, 
and not be constantly renewed, is vital to 
complete attainment of the desired linear 
proportionality. 

5 2. The spaces or channels inclosing the ac¬ 
tive medium should be as narrow as prac¬ 
ticable, although within limits this is rela¬ 
tive, the range of . effective separation in¬ 
creasing with the diameter of the juxtaposed 

10 rotative surfaces. My observations have es¬ 
tablished that when the spacing is so wide 
as to accommodate local spiral circulation 
in the resident fluid between the confront¬ 
ing areas, marked departures fromufigorous 

15 proportionality of torque to speed occur. 
Therefore in small instruments with pri¬ 
mary members of but few inches diameter, 
it is desirable that the channels should be as 
narrow as is mechanically feasible with due 

20 regard to the importance of maintaining the 
noncontacting relation of the rotative parts. 

3. The velocity of the fluid relative to the 
system should be as small as the circum¬ 
stances of the case will permit. When a gas 

25 such as air is the active medium, it may be 
10.0 feet per second or even more, but with 
liquids speeds of that order cannot be used 
without detriment. 

4. The bodies exposed to the action of the 
SO fluid should be symmetrically shaped and 

with smooth surfaces, devoid of corners or 
projections which give rise to destructive 
eddies that are particularly hurtful. 

5. The system should be so shaped and 
35 disposed that no part of the moving fluid ex¬ 

cept that contained in the spaces or channels 
can effect materially the torque. If this 
rule is not observed the accuracy of the in¬ 
strument may be impaired to an apprecia- 

40 ble degree, for even though torque trans¬ 
mission between the confronting surfaces 
is proportional, there may yet be a com¬ 
ponent of the rotary effort (through the 
fluid coacting with the external surfaces) 

45 proportional to an exponential function of 
the speed. Hence it is desirable that by a 
closely investing casing, or other means, the 
torque-transmitting effect of fluid outside of 
the channels between the rotative parts be 

50 minimized. 
6. In general the flow of the medium 

should be calm and entirely free from all 
turbulent action. As soon as there is a 
break of continuity the law above stated 

56 is violated and the indications of the device 
cease to be rigorously precise. 

These requirements can be readily ful¬ 
filled and the above discoveries applied to a 
great many valuable uses, as for indicating 

60 the speed of rotation or translation, respec¬ 
tively, of a shaft, or a vehicle, such as an au¬ 
tomobile, locomotive, boat or aerial vessel; 
for determining the velocity of a fluid in 
motion; for measuring the quantity of flow 

65 in steam, air, gas, water or oil supply; for 

ascertaining the frequency of nyechanical 
and electrical impulses or oscillations; for 
determining physical constants; and for 
numerous other purposes of scientific and 
practical importance. 70 

The nature and object of the invention 
will be clearly understood from the succeed¬ 
ing description with reference to the accom¬ 
panying drawings in which: 

. Figure 1 represents a vertical cross sec- 75 
tion of a speed indicator or hand tachom¬ 
eter embodying the above principles; Fig. 
2 is a horizontal view of the instrument dis¬ 
closing part of the scale, and Figs. 3 and 
4 are diagrammatic illustrations showing 80 
modified constructions of the main parts in 
a similar device. 

Referring to Fig. 1, 1 is a pulley-shaped 
metal disk from three to four inches in di¬ 
ameter constituting the freely-rotatable pri- 85 
mary element. It is fastened to a drive- 
shaft 2 which is turned to fit a hole in the 
central hub 3 of the casting 4. A ball bear¬ 
ing 5 set in a recess of the former, serves 
to take up the thrust against the shoulder 90 
6 of the shaft and insures free running of 
the same. In close proximity to the disk 
1 is the thin shell 7 in the form of a cup, 
this being the secondary element of the sys¬ 
tem. It is made of stiff and light material, 95 
as hard aluminum, and is fixed to a spindle 
8, supported in nearly frictionless bearings 
or pivots 9 and 10. As.before remarked 
the spacing between the two elements, (1 
and 7), should best be as small as manufac- ICO 

turing conditions may make feasible. By 
way of example^ a separation,—in an in¬ 
strument of the diameter suggested,—of say 
.015'' to .025" will be found effective for 
working purposes and also within a reason- 105 
able range of inexpensive mechanical attain¬ 
ment. Still smaller spacing is, however, 
theoretically desirable. One of the bear¬ 
ings aforesaid is screwed into the end of 
the shaft 2 and the other into a plug 11 in 110 
a slotted tubular extension 12 of a casting 
13. The running bearing in the shaft, 
though not of perceptible influence on the 
indications, may be replaced by a stationary 
support behind and close to shell 7, as at 8. 115 
A torsional spring 14 is provided, for bias¬ 
ing the pivoted element 7, having its ends 
held in collars 15 and 16, which can be 
clamped, as by the set screws shown, the one 
to the spindle 8 and the other to the plug 120 
11. The bearings 9 and 10 are capable of 
longitudinal adjustment and can be locked 
in any position by check nuts 17, and 18, 
but this refinement is generally unnecessary. 
The castings 4 and 13, in the construction 12 5 
specifically shown, when screwed together 
form a casing that closely invests the rota¬ 
tive system. This casing forms one avail¬ 
able means for preventing communication 
of torque from the primary element 1 to the 13 6 
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secondary member 7 through the medium 
contacting with the external surfaces of 
both, to any extent sufficient for materially 
modifying the torque due to the films be- 

5 tween the elements, but other means to this 
end may be substituted. The chamber in¬ 
closed within the casting should be air¬ 
tight for highest accuracy in order that the 
density of the contained medium may re- 

10 main constant, although in the vast, major¬ 
ity of cases where air is used as the active 
agent, the slight effects of ordinary changes 
or temperature andNlensity of the external 
atmosphere can be ignored, as they are in 
a measure neutralized by the concommitant 
variations in the resilience of the torsional . 
spring and as they do not seriously affect 
the proportionality of deflections observed. 
However, when great precision is essential, 

20 a seal 19 of suitable packing, paste or amaL 
gam may be employed. Obviously the work¬ 
ing parts may be contained in a separate, 
perfectly tight reservoir filled with fluid 
of any desired character, the rotating mem- 

25 ber or disk 1 being driven by a magnet out¬ 
side. This expedient has been adopted in 
numerous instances and is quite familiar. 
The casting 4 has a window or opening .20, 
closed by a piece of transparent substance, 

30 such as celluloid, for enabling the readings 
to be made on the scale which is engraved 
upon or glued to the rim of the indication¬ 
controlling element or shell 77 The shaft 2 
is armed with a steel or rubber tip 21, and a 

35 handle 22 of fiber or other material is fas¬ 
tened to the central hub of casting 13, com¬ 
pleting the hand tachometer. 

Fig. 2 in which like numbers designate 
corresponding parts is self-explanatory. 

40 Attention may be called to the pointed in¬ 
dex 23 placed jn the opening 20 and mark¬ 
ing, when the instrument is not in use, zero 
on the scale. The latter can be readily put 
in proper position by turning the collar 16 

45 to the desired angle. 
As described the device is adapted for 

use in the manner of an ordinary hand 
tachometer. In taking the revolutions of a 
shaft, the tip 21 is placed firmly into the 

50 central cavity of the. former, as usual, with 
the. result of entraining the disk 1 and bring¬ 
ing it to full speed by friction. The active 
medium, preferably air, in the narrow chan¬ 
nels between the rotating and pivoted mem- 

55 bers, by yirture of its adhesion and vis¬ 
cosity, is set in circular motion by the pri¬ 
mary element, and, giving up the momentum 
imparted to it on the light secondary shell 7, 
causes the latter to turn until the torque 

60 exerted is balanced by the retractile force of 
spring 14. Care should be taken to em¬ 
ploy a spring the resistance of which in¬ 
creases linearly with displacement, so that 
the deflections are exactly proportionate to 

65 the torsional effect, as otherwise the indi¬ 

cations will not be true to scale, even though 
the instrument be prefect in other respects. 
In order that the torque should vary rigor¬ 
ously as the speed, the fluid particles in the 
minute channels between the rotating and 70 
pivoted members should move in circles and 
not in spirals, as necessarily would be the 
case in a device in which pumping action 
could take place, and either by making 
both the primary and secondary elements 75 
effectively-imperforate to prevent central 
admission of air, or otherwise so con¬ 
structed and conditioned that air may not 
freely pass from center to periphery be¬ 
tween the elements of the moving system so 
unchanging residence of a definite "body 
of the active medium within the sys¬ 
tem is insured. Where pumping action,— 
that is to say, acceleration or retardation 
of fluid movement other than circularly 85 
with the primary element,—takes place 
the deflections increase more rapidly than 
the speed. It follows that centrifugal force, 
which is the essential active principle in 
pumping, must be negligible to avoid com- 90 
pression of the air at the periphery which 
might result in a sensibly increased torque. 
To appreciate this, it should be borne in 
mind that the resistance of a circular strip 
of the active area would, under such con- 95 
ditions, be proportionate to the fourth power 
of the diameter so that a slight compression 
and attendant increase of density of the 
medium in the peripheral portion would 
cause a noticeable departure from rigorous io( 
proportionality. Experience has demon¬ 
strated that when the space is very narrow, 
as is indispensable for the fullest attain¬ 
ment of the desired proportionality, the cen¬ 
trifugal effect of the active fluid, be it gase- 105 
ous or liquid, is so small as to be unobserv¬ 
able. The inference is that the actions in the 
narrow space between the rotative members 
are. capillary or molecular and wholly dif¬ 
ferent in principle from those taking place 110 
in a pumping device in which the fluid 
masses are alternately retarded and accele¬ 
rated. The scale, which, as will be apparent 
from the preceding, is uniform in an instru¬ 
ment best embodying my invention, may 115 
be so graduated that each degree corresponds 
to a certain number of revolutions per unit 
of time, and for convenience, (in shaft-speed 
indicators as herein shown), the constant 
is made a round number, as 100. The es- 120 
tablishment of this relation through the ad¬ 
justment of the torsional spring is facili¬ 
tated by varying the distance between the 
parts 1 and 7, thus modifying the torque 
and consequently the deflection, (the torque 125 
varying inversely as the distance) while al¬ 
ways keeping within the range throughout 
which linear proportionality is attainable. 
In calibrating it is necessary to make but 
one observation comparative with some posi- 130 
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tive standard and to plot the balance of the 
scale accordingly. Tlie conditions above set 
forth being realized, the reading will be ac¬ 
curately proportionate to the speed and the 
constant will be correct through the whole 
range contemplated in the design. Therein 
lies a very important advantage bearing 
on manufacture and introduction of devices 
of this character over those now in use 

10 which are based on* an empirical scale, tedi¬ 
ous to prepare, and unreliable.. When de¬ 
sired, the instrument may be rendered dead 
beat through magnetic or mechanical damp¬ 
ing, but by making the torque very great, 

15 and the inertia of the secondary element 
very small, such objectionable complication 
may be avoided. With a given separation 
the turning effort is proportionate to the 
product of the velocity of rotation, the den- 

20 sity of the fluid and the aggregate area^ of 
the active surfaces, hence by increasing 
either of these factors the torsion can be 
augmented at will. It obviously follows that 
the pull exerted on a circular disk will be 

25 as the third power of the diameter and one 
way of attaining the object is to use a large 
plate. Other and better ways are illus¬ 
trated in Figs. 3 and 4 in which the rotating 
and pivoted elements are composed of inter- 

30 leaved disks or cylinders. The first ar¬ 
rangement permits an indefinite increase of 
the torque, the second commends itself 
through the facility of ^ adjustment of the 
force by varying the active area. 

35 For many reasons it is decidedly advan¬ 
tageous to employ air as the agent in an in¬ 
strument intended for popular purposes, 
especially those involving rough use and in¬ 
expert handling, since thereby the cost of 

40 manufacture may be kept low, the need for 
ensealing minimized and susceptibility of 
the parts to easy disassembling and replace¬ 
ment attained. It is, therefore, desirable 
that the annular confronting surface of the 

45 elements,—whether of disk or cylindrical 
form,—be sufficiently extensive for securing 
ample torque to make the instrument ap¬ 
proximately dead beat and to minimize the 
percentage of error due to mechanical im- 

60 perfections. 
The foregoing description contains, I be¬ 

lieve, all the information necessary for en¬ 
abling an expert to carry my invention into 
successful practice. When using the indi- 

55 cator in the manner of an ordinary vehicle 
speedometer, as in an automobile, the shaft 
2 is rigidly or flexibly geared to the. driving 
axle or other suitable part and readings are 
made in miles per hour, as is customary. As 

60 will be apparent many other valuable uses 
may be served, since the primary element 
may be connected in suitable electrical or 
mechanical manner with any rotating part, 
the speed of which may^ be translated 

65 through a linearly proportionate constant 

into the desired terms of time and. quantity, 
and the reading scale may be calibrated in 
such terms. It will also be evident that by 
accurate workmanship, following the teach¬ 
ings of my invention, instruments at once 7q 
simple, rugged, and scientifically accurate 
may be constructed for a very wide range of 
uses in either huge or tiny sizes; and, since 
the commercial requirements of accuracy in 
many fields gives a reasonable range of 75 

permissive error, manufacturing considera¬ 
tions may lead to deviations from strict ob¬ 
servance of some of the conditions that I 
have indicated as best attaining a rigorous 
proportionality of reading. The provision go 
of simple mechanical elements, cooperating 
primarily only through the viscosity and 
adhesiveness of the air films intervening 
therebetween and substantially free from 
need for ensealing and from error caused by gg 
changes of extraneous conditions, especially 
temperature, affords striking commercial 
advantages unattainable in any form of 
speedometer of which I am aware. There¬ 
fore while I have described in detail for the 90 

purpose of full disclosure a specific and 
highly advantageous embodiment of my in¬ 
vention, it will be understood that wide 
variations in the mechanical development 
thereof may be made without departure 95 

from its spirit within the scope of the ap¬ 
pended claims. 

What I claim is: ^ 
1. In combination, fixed supporting 

means, disconnected alined driving and 100 
driven shafts rotatably mounted in said sup¬ 
porting means, relatively thin spaced rigid 
pieces of material rigidly connected to and 
arranged coaxially about said driven shaft 
with broad surfaces opposite each other, and 105 

other relatively thin spaced rigid pieces of 
material rigidiy connected to and arranged 
coaxially with the driving shaft, and being 
alternated with the first-mentioned pieces 
between them and having their broad sur- no 
faces adjacent to and spaced from the broad 
surfaces of said other pieces, said pieces all 
arranged in air, through which torque is 
frictionally transmitted from the second- 
mentioned pieces to those first-mentioned. 115 

2. In combination, in a speedometer, dis¬ 
connected alined driving and driven shafts, 
a fixed support, said shafts being mounted 
in said support, a coiled spring having one 
end secured to said fixed support and the 120 
other end secured to said driven shaft, rela¬ 
tively thin spaced rigid pieces of material 
rigidly connected to and arranged coaxially 
about said driven shaft with their broad 

•surfaces opposite each other, other rela- 125 
lively thin spaced rigid pieces of material 
rigidly connected to and arranged coaxially 
with the driving shaft, and being alternated 
between said first-mentioned pieces and 
spaced therefrom, and an air body filling 130 
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1,209,36$ 
the spaces between said pieces and consti¬ 
tuting the torque-transmitting friction 

. medium therebetween. 
3. In combination, in a speedometer, dis- 

* 5 connected alined driving and driven shafts, 
a frame having bearings for said shafts, a 
coiled spring whose inner end is secured to 
said driven shaft and having its outer end 
secured to said frame, spaced rigid pieces of 

10 material rigidly connected to and arranged 
about said driven shaft, and other spaced 
rigid pieces of material rigidly connected to 
and arranged about said driving shaft, the 
former pieces being alternated between the 

15 latter pieces in spaced relation with their 
broad surfaces in close juxtaposition, and 
with the interspaces between said spaced 
pieces forming a convoluted air-containing 
channel therebetween open to the surround- 

20 ing air. 
4. In combination, disconnected alined 

driving and driven shafts, a fixed support, 
bearings therefor in said support, a coiled 
spring having one end secured to the driven 

25 shaft and its other end secured to said fixed 
support, a cup-shaped body secured to one 
end of said driving shaft coaxially, spaced 
rigid relatively thin plates secured to said 
body in parallel relation to each other, an- 

30 other cup-shaped body secured coaxially to 
said driven shaft and inclosing said plates 
at their outer edges in spaced relation there¬ 
to, other spaced rigid relatively thin plates 
secured to the second-mentioned body and 

35 extending between the first-mentioned plates 
in spaced relation thereto, and an air body 
filling the spaces between said pieces fric¬ 
tionally to transmit torque from the driving 
structure to the driven structure. 

40 5. The combination with means fpr sup¬ 
port and driving and driven shafts rotata¬ 
bly supported thereby, of means to trans¬ 
mit torque from the driving shaft to the 
driven shaft comprising opposed material* 

45 pieces respectively connected with the driv¬ 
ing shaft and the driven shaft and arranged 
to present toward each other relatively-ex- 
tensive, non-contacting, closely-adjacent sur¬ 
faces, and a gaseous medium in which said 

60 pieces work, said gaseous medium serving 
frictionally to connect the said opposed ma¬ 
terial-pieces for transmission of torque from 
the driving shaft to the driven shaft. 

6. In combination, driving and driven ele- 
65 ments suitably supported and having con¬ 

fronted annuli always presenting to each 
other relatively-extensive, non-contacting, 
closely-adjacent surfaces, said surfaces dis¬ 
posed in a gaseous friction medium, where- 

60 by the driving member, by its rotation, in¬ 
duces rotary motion of the driven member 
through the dtag of the gaseous medium in¬ 
tervening between said annuli. 

7. In combination, driving and driven ele- 
65 ments having in opposed, closely adjacent, 

non-contacting relation, relatively extensive 
friction surfaces, and an interposed gaseous 
body, through which the driving member 
frictionally drags the driven element. 

8. Tn a speedometer, the combination with 70 

supporting means, separately-rotatable driv¬ 
ing and driven shafts mounted therein, bias¬ 
ing means for the driven shaft, and means 
to indicate rotary displacement of the biased 
shaft in terms of speed, of pieces rotatively 75 

carried by said respective shafts, having 
relatively-extensive, non-contacting, closely- 
adjacent surfaces arranged to confront each 
other, and a gaseous medium intervening be¬ 
tween said confronting surfaces to coact 80 
therewith frictionally to transmit torque 
from the driving shaft to the biased driven 
shaft. 

9. In a speedometer, the combination of 
a primary element rotatable at varying 85 
speeds, having a plurality of spaced annuli, 
a biased secondary element, arranged for 
separate rotary movement and adapted and 
arranged to indicate speed variations by the 
extent of its displacement, said secondary 90 

element having a plurality of spaced, thin, 
light annuli, the annuli of said two elements 
interleaved in non-contacting, closely-adja¬ 
cent relation always to present toward each 
other extensive friction surfaces, and an 95 
air body, through the films of which, inter¬ 
vening between said annuli, rotation of the 
primary element may induce speed-indicat¬ 
ing displacement of the secondary element. 

10. A speedometer wherein a primary, 100 

variable-speed element, and a biased, speed- 
indication-controlling secondary element, 
that are suitably supported for separate 
movement, have opposed extensive friction 
surfaces in non-contacting juxtaposition for 105 
frictional communication of power from the 
primary element to the secondary element 
through a gaseous medium that intervenes 
between said friction surfaces. 

11. An air drag speedometer, wherein a no 
primary, variable-speed element and a 
biased speed-indication-controlling second¬ 
ary element, that are suitably mounted for 
separate rotary movement in an air-contain¬ 
ing casing, have opposed, extensive fric- 115 
tion-surfaces in non-contacting juxtaposi¬ 
tion, for frictional communication of torque 
from the primary element to the secondary 
element through the medium of the casing- 
contained air. 120 

12. In a speedometer, the combination of 
an air containing casing, a primary element 
and a secondary element mounted in said 
casing for separate movement, said elements 
having extensive surfaces exposed toward 125 
each other in closely contiguous but non¬ 
contacting relation for frictional communi¬ 
cation of power to one from the other 
through the intervening air, means resili¬ 
ency to resist displacement of the second- 130 
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1.209.359 

ary element, and means to indicate displace¬ 
ment of the secondary element in terms of 
speed. 

13. In combination, in a speedometer, 
5 disconnected shafts respectively carrying 

driving and driven elements that have an¬ 
nuli affording continuous extensive fric¬ 
tion surfaces in always confronting non¬ 
contacting closely - spaced relation, the 

10 driven element being light and biased by a 
light spring, for ready response to torque 
transmitted frictionally by air, and the air 
film-spaces between the elements constitut¬ 
ing an open tortuous channel; and an air 

15 containing casing inclosing the driving and 
driven elements, its contained air body form¬ 
ing the sole effective means of torque trans¬ 
mission between the elements. 

14. In a speedometer, the combination of 
20 rotatable driving and driven elements hav¬ 

ing in opposed, closely-adjacent non-con¬ 
tacting relation, relatively extensive friction 
surfaces, means to bias the driven element, 
means to indicate rotary displacement of 

25 said driven element in terms of speed, a cas¬ 
ing inclosing said elements and containing 
air, said contained air body extending in 
films between the friction surfaces, and 
forming the sole effective means of torque 

30 transmission between the driving and 
driven elements. 

15. In combination, driving and driven 
elements having in opposed non-contacting 
relation relatively extensive friction sur- 

35 faces so closely adjacent that through an in¬ 
terposed gaseous body the driving member 
frictionally drags the driven member with 
a torque linearly proportionate to the speed 
of the former. 

40 16. A rate indicator wherein a freely-ro- 
tatable primary and a biased, indication- 
controlling secondary member, suitably sup¬ 
ported for separate movement, have op¬ 
posed, non-contacting surfaces in such close 

45 proximity that through an intervening vis¬ 
cous fluid medium torque is transmitted to 
the secondary member in linear proportion 
to the speed of the primary. ^ 

1-7. A rate indicator wherein a freely, ro- 
50 tatable primary and a biased, indication¬ 

controlling secondary element, suitably sup¬ 
ported for separate movement are opera¬ 
tively linked through an intervening vis¬ 
cous and adhesive air body, said elements 

55 having opposed, extensive non-contacting 
surfaces so closely adjacent that the torque 
transmitted to the secondary element 
through said air body is substantially in 
linear proportion to the speed of the pri- 

60 mary element. 
18. In a speed indicator the combination 

of two rotatively movable driving and 
driven members having opposed non-con¬ 
tacting extensive surfaces confining between 

65 them a practically constant body of torque- 

transmitting fluid medium, said surfaces be¬ 
ing so closely proximate that the torque 
transmitted from the driving to the driven 
member is substantially proportional to the 
rate of rotation of the rormer. 0 

19. A speed indicator comprising, in 
combination, a rotatable body, a second an¬ 
gularly movable body, means to. resist dis¬ 
placement of the latter proportionately to 
the torque applied thereto, and a fluid me- 75 

dium interposed between them, said bodies 
having opposed annular surfaces in such 
close proximity that pumping of the me¬ 
dium therebetween is prevented and the de¬ 
flections of the second body are made pro- go 
portionate to the speed of the other. 

20. A speed indicator, comprising, in 
combination, a rotatable, variable speed pri¬ 
mary element, and a light, pivoted, tor- 
sionally-resisted, indication-controlling sec- gg 
ondary element, suitably mounted for sepa¬ 
rate movement and operatively linked with 
the former through an interposed gaseous 
medium, said elements having opposed, an¬ 
nular, non-contacting surfaces so extensive 90 

and closely proximate that the whirling me¬ 
dium exerts a strong and steady turning 
effort upon the secondary element, substan¬ 
tially, in linear proportion to the speed of 
the primary. 95 

21. The combination, in a rate indicator, 
of a freely rotatable primary and a tor- 
sionally-resisted indication controlling sec¬ 
ondary member mounted for separate move¬ 
ment, with their opposed non - contacting 100 

symmetrical surfaces confining therebe¬ 
tween a resident fluid body and arranged in 
such close proximity that the fluid, en¬ 
trained in circles by the rotating primary 
exerts a torque on the secondary member 105 

in substantially linear proportion to the 
speed of the former. 

22. In combination, in a speed-indicator, . 
a rotatable primary element, a biased sec¬ 
ondary element,, a fluid body between and n# 
around them, said elements having opposed 
non-contacting extensive surfaces in such 
close proximity that the resident fluid body 
therebetween transmits torque to the second¬ 
ary in substantially linear proportion to the 11$ 
speed of the primary element, and means 
for minimizing the rotary effort transmitted 
through the fluid around the elements. 

23. A rate indicator comprising a struc¬ 
ture confining a substantially unchanging 12# 
body of fluid and including an extensive 
annular surface of a freely rotatable mem¬ 
ber, arranged to impart circular motion to 
the fluid, and a confronting annular sur¬ 
face of an indication-controlling angularly- 12$ 
displaceable member, arranged , to take up 
momentum of the fluid, said surfaces be¬ 
ing so closely proximate that the torque 
transmitted through the fluid is propor¬ 
tional to the speed of the rotatable member. XS0 
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24. A speed indicator comprising two ele¬ 
ments mounted for separate movement in a 
fluid medium, one of the elements being 
freely rotatable at varying speeds, and the 

5 other pivoted and biased against angular 
displacement, said elements having opposed 
non-contacting extensive symmetrical sur¬ 
faces in such close proximity that torque is 
transmitted through the intervening fluid 

10 body in Substantially linear proportion to 
the speed of the primary element, and a 
member surrounding said elements and 
minimizing the flow of the fluid along the 
exterior surfaces of said secondary element. 

15 25. In a device of the character described, 
the combination of a rotatable primary ele¬ 
ment, a spring-biased secondary element, a 
casing surrounding the same and a fluid 
body filling the casing, said elements having 

20 opposed non-contacting annular surfaces in 
such close proximity that the rotary effort 
exerted through the fluid body on the sec¬ 
ondary element is proportionate to the 
speed of the primary element, some parts of 

25 vSaid casing being so closely proximate to said 
elements as to minimize torque-transmitting 
flow of the fluid along the exterior surfaces 
of the secondary element. 

20. An air drag speedometer wherein a 
30 rotatable primary variable-speed element 

and a biased pivoted secondary element, 
mounted for separate movement in an air- 
containing casing, have opposed extensil e 
smooth annular surfaces in such close juxta- 

35 position that torque is transmitted through 
the air intervening between said surfaces in 
substantially linear proportion to the speed 
of the rotatable primary element. 

27. A speed indicator comprising a closed 
40 fluid-filled casing, primary and secondary 

elements mounted therein, the one for rota¬ 
tion and the other, for torsionally resisted 
angular displacement, said elements having 
opposed non-contacting extensive annular 

45 surfaces forming therebetween a smooth in¬ 
tervening channel wherein confined fluid 
may move in circles under the influence of 
the primary member, and between them and 
the interior surfaces of the casing surround- 

50 ing channels wherein fluid contiguous to the 
secondary element may receive circular 
movement from the primary element, said 
surfaces being so closely proximate that 
torque transmission through the fluid is 

55 linearly proportionate to the speed of the 
primary element. 

28. The combination, in a speed indicator, 
of a closed casing, a fluid body and two ro- 
tatively-movable members therein, means 

60 for rotating one of the members, means 
for resisting displacement of the other, and 
means controlled by the last named member 

for reading its displacement in terms of 
speed, said two members having opposed, 
non-contacting imperforate annular surfaces 65 
in such close proximity as to confine there¬ 
between a film of fluid through which torque 
is transmitted to the resistant member in 
linear proportionality to the speed of the 
rotatable member. ' 70 

29. The combination with a closed fluid 
containing casing, of a plurality of sym¬ 
metrical bQdies with smooth surfaces rota¬ 
tably mounted therein, means for tor¬ 
sionally restraining some of said bodies, and 75 
means for rotating the others, said bodies 
being placed with their surfaces in such close 
proximity to each other and to the walls of 
the casing that the rotating bodies will cause 
an even and undisturbed circular motion of 80 
the fluid and transmit torque to the torsion- 
ally restrained bodies in proportion to the 
speed of the others. 

30. In a speed measuring instrument, the 
combination of driving and driven members 85 
having in opposed closely adjacent non-con¬ 
tacting relation relatively extensive smooth 
friction surfaces, and an interposed gaseous 
body through which the driving member 
frictionally drags the driven member. 90 

31. A tachometer comprising, in combi¬ 
nation, a rotatably mounted shaft, a smooth 
annular body fixed thereto, a similar pivoted 
body, a torsion spring for the latter, indi¬ 
cating means movable with said pivoted 95 
body, and an air-containing casing, said 
bodies having their annular surfaces in such 
close, non-contacting proximity that the in¬ 
tervening air transmits torque to the pivoted 
body in substantially linear proportion to 100 

the speed of the rotatable body. 
32. A tachometer comprising, in combi¬ 

nation, a rotatably mounted shaft, a primary 
element carried thereby, a pivoted secondary 
element, a torsion spring therefor permit- 105 
ting its angular displacement substantially 
in proportion to the torque, indicating 
means operated by the pivoted element and 
graduated with substantial uniformity, and 
a fluid-containing casing closely investing 110 
part of said rotative system, the opposed 
surfaces of the elements being so closely 
proximate to each other and to part of the 
casing that the fluid - transmitted torque 
causing deflections of the pivoted body is 115 
substantially proportionate to the speed of 
the primary element. 

In testimony whereof I affix my signature 
in the presence of two subscribing witnesses. 

NIKOLA TESLA. 

Witnesses: 
M. Lawson Dyer, 
Thomas J. Btrne. 
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TOOTED STATES PATENT OFFICE. 
NIKOLA TESLA, OE NEW YORK, N. Y., ASSIGNOR TO WALTHAM WATCH COMPANY, OF 

WALTHAM, MASSACHUSETTS, A CORPORATION OF, MASSACHUSETTS. 
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16 

20 

1,274,816. 
SPEED-INDICATORr" 

Specification of Letters Patent.. Patented Augo 6, 1918. 

Application filed December 18,1918. Serial No. 137,891. 

To all whom, it may concern: 
Be it known that I, Nikola Tesla, a citi¬ 

zen of the United States, residing at New 
York, in the county and State of New York, 

5 have invented certain new and useful Im¬ 
provements in Speed-Indicators, of which 
the following is a full, clear, and exact de¬ 
scription. 

Among the desiderata of speedometer con¬ 
struction are these: that the torque exerted 
upon the. secondary, or ; indication-giving, 
element shall be linearly proportional to the, 
speed of the primary member rather than 
to the square of the speed (as instanced in 
centrifugal speedometers) ;. that the tor¬ 
sional effect at low speeds shall be strong 
and steady so that particular delicacy of 
construction may not be necessary and that 
minute causes of theoretical errors (such as 
bearing-friction, spring-inequalities and the 

. like) may be negligible in effect; that the 
tofque may be substantially unaffected by 
changed of extraneous conditions, as of tem¬ 
perature, atmospheric density and magnetic 

25 influence; that the instrument be inherently 
dead-beat and relatively insensible to me¬ 
chanical vibration; and that ruggedness, 
simplicity and economy, for attendant dura¬ 
bility, manufacturing facility and low Cost, 

30 be attained. My present speedometer real¬ 
izes these advantages and provides, also, an 
appliance that is suitable for great, as well* 
as very small, velocities, exact in its read¬ 
ings, uniformly graduated as to scale, and 

36 unaffected by changes of temperature or. 
pressure within as well as without. 

.A In my Patent No. 1,209,859, dated Decem- 
: ^';ber 19, 1916, I have described a new ’type 

hi speed measuring instrument, wherein the 
40 adhesion and viscosity of a gaseous medium, 

preferably air, is utilized for torque-trans¬ 
mission from a priinary driving to a second¬ 
ary pivoted and torsionally restrained mem- 

- ber under conditions such that the rotary 
46 effort exerted upon the latter ® linearly pro- 

portionaPto the rate of rotation of> the for¬ 
mer. The principles of that jnyention find 
.place in my present construction. Such “air 
drag”'speedometers have been found capable 

60 of meeting Satisfactorily the commercial re¬ 
quirements for bath large and small instru¬ 

ments respectively adapted to measure rela¬ 
tively high and low speeds, but nevertheless 
it is true that although such instruments, 
whenjbuilt for high-speed indication, may 55 
be of sturdy construction,/they must, when 
designed for low-speed-measurement, be 
built with great ^precision and delicacy. 
This because the inertia of. the secondary 
element must be kept extremely small for 60 
desirable promptness of response to very 
slow starting speeds and consequent feeble¬ 
ness of the turning effort. In some in¬ 
stances,, therefore, it is highly desirable to 
employ a transmitting medium? giving a 65 
much greater torque than air with concomi¬ 
tant extension of the lCyr-frange of accurate 
speed reading, quickness of response, prac¬ 
ticable decrease of size of parts and lessen¬ 
ing of sensitiveness to disturbances such as 70 
vibration of the instrument as a whole. 

All of the stated objects I accomplish by 
employing as the torque-transmitting me-, 
dium between the driving and drived ele¬ 
ments a body of suitable liquid, (e. y., mer- 76 
cury) under conditions (as set forth in my 
prior application referred to) proper to 
secure linear proportionality of deflections, 
and, further, by making provision automati¬ 
cally to compensate for the changes in the 80 
viscosity of the liquid that.accompany varia- .r 
tions of temperature'. The latter equipment 
iS unnecessary in my air-drag speedometer, 

"but mercury and other liquids of relatively 
great, density that might be employed for 85 
my present purposes have not the quality 

. of approximate self-compensation for tem¬ 
perature changes-that inheres in air, owing . 
to the fact that the viscosity of such a liquid 
decreases rapidly as its temperature rises, 90 

.and so to a successful “mercury-drag” in¬ 
strument temperature compensation, is req¬ 
uisite. . *• ^ . ; 
.' .The underlying ideas of this invention 
can be carried out in various ways and. are 96 
capable of many valuable uses, but fo# pur¬ 
poses of disclosure,^specific reference to a .. 
form of speed indicator, designed for use on 
an automobile is adequate. 

As in the structure described in my stated 100 

prior, 'application, .1 prdvide. driving and 
driven members confronting, closely- 
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adjacent, non-contacting, smooth, annular 
friction surfaces, co-acting for transmission, 
of torque through, the viscosity and adhesion 
of interposed thin films of a suitable me- 

5 dium—4n this case mercury—under condi¬ 
tions to prevent free exchange of fluid acting 
ion the system, to prevent its local circula¬ 
tion and eddying, to maintain its flow calm 
and non-turbulent,‘and to secure as low ve¬ 

il 0 locity of the medium with respect to the 
system as the circumstances of the case may 
make desirable. These conditions all aid in 
the attainment of rigorous linear propor¬ 
tionality of - deflection of the secondary to 

15 the speed of rotation of the primary element 
under given temperature conditions. Addi¬ 
tionally, by suitable construction I make it" 
possible to obtain a nearly perfect compen¬ 
sation for temperature changes so that the 

" 20 deflections may be rigorously proportionate 
to speed within limits of temperature varia¬ 
tion wider than I believe likely to occur in 
the practical use of the instrument. 1 at¬ 
tain this compensatory result by providing 

25 thermo-respoDsive means to vary the effec¬ 
tive area of the secondary element upon. 
which the medium acts in approximately 
inverse proportion to temperature-effected 
changes of viscosity of the medium, and as 

SO a preferred specific means to this end, X 
dispose a body of the liquid -beyond, but. 
communicating with, the active portion of 

- the liquid medium and of such quantity 
that, in effectively the same measure as vis- 

35 cosity and, consequently, the torque is di¬ 
minished or increased with, temperature 
changes, the active liquid-contacting area of 
the secondary member'is enlarged or reduced 
owing to the expansion or contraction of the 

40 fluid. 
In the drawing Figure 1 is a top view of 

a speedometer; r # \ • 
Fig. 2 is a central vertical section there¬ 

through; A 
45 Fig. 3 shows a spring adjusting arrange- 

v ment; and . 
Fig. 4 and Fig. 5 are ^ diagrams explana¬ 

tory of the compensating principle.' 
In Fig. 4 the primary or driving member 

50 is a cup/10 carried by a freely, rotatable ver¬ 
tical shaft 11. Within it the cylinder- 

, formed secondary meihber 12 i&. mounted on 
a spindle 13, journaled in jewels 14 and 1§ 
of negligible friction, for pivotal displace- 

55 ment agaipst the restraint of a spiral spring 
16, connected at its . ends respectively to 
fixed support IT and spindle-collar 18, so 
that by pivotal displacement of the second¬ 
ary cylinder against the resisting spring 

00 tension, the torsional effort exerted on the 
secondary member may be measured. The 
spring is such that its displacements are 
linearly proportionate to the force applied. 
Tke fower portion 19, of the cup-chamber is 

a reservoir filled with the liquid, 20, as mer- 0® 
cury, and the liquid normally extends part 
way up the very narrow interspace. 21 be¬ 
tween the two elements to contact with less 
than the whole of their confronting friction 
surfaces. With mercury as the medium, in 70 
an instrument with a secondary cup of one 
inch diameter X find an interspace-width of 

. 0.05 inch to be satisfactory. 
It will now be seen that when shaft 11 is 

rotated the mercury in the cup is entrained 75 
and in turn produces a drag upon the 
pivoted member 12, the torsional effort being 
directly proportionate to the active area, 
viscosity of the fluid and the speed of rota¬ 
tion and, inversely, to the width of the inter- 80 
space 21 or distance between,the rotated and , 
pivoted surfaces. If v be coefficient of vis- • 
cosity, A the active area, s the speed and d 
the distance between the juxtaposed .rotating 
and pivoted surfaces, all of the quantities gg 
being expressed in proper unjts, then the 
twisting force 

dyne©. - / 

When, through changes in the external con¬ 
ditions, or work performed on the fluid, the 
temperature, of the same is raised, two ef¬ 
fects, separate and distinct, are produced. 
In the first place, the viscosity is diminished 05 
according to a certain law, reducing corre¬ 
spondingly the torque, on the" other hdnd, 
the fluid expands thereby enlarging the 
areas of the active, or liquid - contracting, 
surfaces of the elements with an attendant 100 
increase of rotary effort. Obviously, then, if 
it is possible so to relate these actions that 
they mutually annul each other upon any . 

.change of temperature, a complete compen- . 
sation may’ be obtained.- This result, X 105 
have ascertained, can be almost perfectly 
realized with a liquid, as mercury, by prop¬ 
erly proportioning the volume of the cham¬ 
ber-contained, or compensating, component 
20c 6'f the liquid and the component 20a of 110 
the liquid in the interspace 21. With a view 
to simplifying this explanation, be it sup¬ 
posed that the force F is wholly due to the 
liquid component 20 (the drag exerted on 
the bottom face of cylinder 12 being assumed 115 
to be' negligible and the bearings to be fric-f 
tionless). It will be evident that under these 
conditions the active , area will increase as 

.the volume of the fluid. Perfect compensa¬ 
tion would require that upon a rise of tem- 120 
perature, the active area, and therefore the 
torsional effort, be augmented in . the same 
ratio as viscosity is diminished. Xii other ' 
words, the percentage of decrease of vis- ~ 
cosity divided by that off increase of area-125 
should be the same for all temperatures. 
Attention is called to the table below show¬ 
ing that, with mercury as the medium, the) 
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1,274,816 

value of this fraction at ordinary tempera¬ 
tures is about, or not far from, 20. 

Tempera¬ 
ture C. 

Volume 
of fluid. 

Viscosity 
of fluid. 

Percentage 
of increase 

of V. 

Percentage 
of decrease 

of V. 

Value of 
ratio. 

T V V a 5 . * a 

-20 0.996364 0.018406 -0.3636 -8.2718 22.75 
-15 0.997273 0.018038 -0.2727 -6.1029 22.38}. 
-10 0.998182 0.017681 -0.1818 -4.0074 ‘ 22.04 
.- 5 0.999091 0.017335 -0.0909 -1.9722 21.70 

0 1.000000 0.017000 0 0 21.35 
5 1.000909 0.016663 • 0.0909 1.9107 21.02 * 

10 1.001818 0.016361 0.1818 • 3.7603 . 20.68 
15 1.002727 0.016057 0.2727 5.5505. 20.35 
20 1.003636 0.015762 0.3636 7.2706 20.00 
25 1.004546 0.015477 0.4546 8.9564 19.70 
30 1.005455 0.015202 0,5455 10.5750 . 19.38 

• 35 1.006365 0.014937 0.6365 12.1410 19.07 
40 1.007275 0.014680 0.7275 13.6470 18.75 
45 1.008185 0.014433 0.8185 15.1031 18.45 
50 1.009095 0.014194 0.9095 16.5073 18.15 

20 

This means to say that if the total volume 
of the liquid is twenty times that contained 
in the interspace between the elements, the 
two opposite effects, one increasing and the 

26 other reducing, the torque, will approxi¬ 
mately balance. This fact is borne out by 
practical tests and measurements, which 
have demonstrated that by constructing for 
this volumetric ratio deflections very closely 

30 proportionate to the speed are obtained 
through a! range of temperature variations 
far greater than ordinarily occurring. For 
commercial purposes it is quite sufficient to 
employ a ratio of approximately the stated. 

35 value as the error involved in a small de¬ 
parture therefrom is inconsiderable. When 
necessary or desirable, greater precision can 
be obtained by taking into account four sec¬ 
ondary effects, due to expansion or contrac- 

40 tion .of the walls, which slightly modify the 
torque; first, changes in the volume, of the 
reservoir; second, in the distance between 
the opposed surf aces; third, in active area 
and, fourthj in velocity.. Increase in the 

45 former two tend to diminish; the latter to 
augment, the viscous drag. A satisfactory 
ratio in a cylindrical type of instrument 
has been found to be about 24. 

Fig. 5 illustrates a different arrangement, 
50 exemplifying tfye same principle of employ¬ 

ing a reservoir-contained liquid body as the 
thermo-responsive means to compensate for 
viscosity changes of the active liquid. In 
this case a spindiercarried disk 12' serves as 

65 a secondary element, while the primary 
member consists of a hollow shell 10' with 
annular surfaces 23 confronting the disk 
surfaces and encompassed by an' annular 
chamber 20', so that under rotation the mer-. 

60 (cury body fills the chamber^ and occupies 
peripheral. portions of the interspaces 2i 
between the flat confronting surfaces.. It 
is hardly .necessary to remark that since 
there are two such interspaces 21, the cal¬ 

culation of capacity of the reservoir or $5 
chamber 20', beside considering the form of 
the device, must take account of the active 
mercury body in both interspaces. 

In Figs. 1 to 3 a complete commercial in¬ 
strument embodying my invention is shown. 70 
Specifically, 25 is a tube threaded at 26 and 
carrying at the top a casing head 27 the 
whole forming a housing for inclosure of the 
moving parts. The driving shaft 28 carries 
a cylindrical cup 29 in the bottom of which 75 
is screwed a,plug 30, turned down as 31 for . 
the purpose of providing the. reservoir 32". 
The cup 29 is closed, at its upper end by a 
tight-fitting cover 33, haying an upwardly 
extending shank 34, carrying a pinion 35 to 80 

^ drive suitable wheelwork 36 of the odometer 
contained in the lower part of the head 27. 
This structure, providing the primary ele¬ 
ment, is rotatable in ball-bearings 37 and 38 
fixed in tube 25 and adjustable by means of 80 
nuts 39. :- 

The secondary element is made of a, very, 
thin metal cup 40, inverted and secured to 
slender spindle 41 mounted in jeweled bear¬ 
ings 42 and 43, respectively carried in a 90 
cavity, of plug 30 and by a frame arm 43'. 
A running bearing 42 can usually be em¬ 
ployed without detriment, but a fixed bear¬ 
ing may be used if desired. The weight of 
the secondary member with its movable at- 95 
tachments should be so determined that the 
upward thrust against jewel 43 is very 
slight. The torsional twist of secondary cup 
40 is resisted by a spiral spring 44 lodged 
in a turned recess of .a frame plate 45, hav-" xoo 
ing one of its ends connected to collar 46 : 
fast on the spipdle 41 and the other to a 
split ring 47 spring-gripping^ the wall of 
the recess in plate 45. By inserting pincers 
in holes 48 (Fig. 5) and contracting the riiig 105 
it is freed sufficiently for adjustment to 
bring the spindle-carried indicator 49 to 
point to zero of the graduated scale 50 that, 
if all of the principles of my invention are 
best embodied, may be made uniformly no 
graduated. The scale is carried on plate 
45 and, together with the support 43', is 
held in place by a rim 53 that suitably car¬ 
ries the glass cover. 52. The odometer may- 
have any suitable number of indicating ele- 115 
ments of different orders suitably geared, 
the two hands ‘54 and 55 sweeping over 
graduated dials 56 and 57, typifying any - 
suitable construction. 

It will be apparent that the high torque 120 
at low; speed developed. through the mer¬ 
curial transmitting medium makes the in¬ 
strument very effective as one for use on 
automobiles, and while it is true that with 
a heavy fluid, as mercury, the range of ve- 128 
locity of the medium throughout which pro¬ 
portionality of torque to speed, under the 
described conditions, is rigorously linear 
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falls belo^ the range available where air is 
the medium, a construction presenting the 
friction surfaces of the elements in a cylin¬ 
der-form as-suggested in Figs. 2 and 4 per- 

, 6 mits of the use of a suitably constructed de¬ 
vice with a small-diameter secondary ^ to 

' measure very high speeds without imparting 
to the medium a linear velocity beyond its 
stated range. For the successful use of 

1© mercury in the present described instrument 
(or other rotary devices) it is important 
that the mercury be pure, the surfaces con¬ 
tacting therewith smooth, clean and non- 
granular (preferably nickel-plated or made 

IS of non-corrosive, high grade steel) to mini¬ 
mize abrasion -and keep the mercury clean, 
.and that the linear velocity of the'mercury 
be kept low, preferably below six feet per 
second, in order that it may not break up into 

2© minute droplets or apparently-powdered 
form. 

What I claim is: 
X. In combination, driving and driven ele¬ 

ments, having opposed, closely-adjacent, 
25 non-contacting friction surfaces'; a liquid 

body interposed between active areas thereof 
through which the driving element fra¬ 
tionally drags the driven one and thermo- 
responsive means for varying the active 

SO .area of the secondary in approximately in¬ 
verse proportion to the thermo-effected va¬ 
riations in viscosity of 'the liquid. 

2. ’In a temperature-compensating speed 
indicator, the combination of variable speed 

35 primary and movement-restrained secondary 
elements that are suitably supported for 
separate movement and have opposed fric¬ 
tion surfaces in close but non-contacting 
juxtaposition; an interposed liquid body 

40 contacting normally with active areas of 
said surfaces less than the whole thereof, 
and thermo-responsive means for varying 
the liquid-contacting areas of said elements 
approximately inversely to the thermo- 

45 effected variations of liquid viscosity. 
3. In a temperature-compensating speed 

indicator, the combination of variable speed 
primary and movement-restrained secondary 
elements that are suitably supported, for 

50 separate movement and have opposed closely- 
adjacent non-contacting friction surfaces; 
an interposed liquid body and thermo-re¬ 

sponsive means for varying the active areas 
of said surfaces in predetermined propor¬ 
tion to thermally-effected changes of: liquid 55 
viscosity. v ^ 

4. In a temperature-compensating speed 
indicator, the. combination; of variable speed 
primary and movement-restrained secondary 
elements that are suitably supported fop'00 
separate movement and ■ have, opposed 
closely-adjaceiit non-contacting friction sur¬ 
faces ; a liquid body partially filling the in¬ 
terspace between said surfaces, and thermo- 
responsive means foi* varying the .liquid 
quantity within in said interspace in pre¬ 
determined inverse ratio to thermo-effected 
changes of liquid viscosity. 

5. The combination with driving and 
driven elements having opposed, closely- 7© 
adjacent, non-contacting friction surfaces 
and an interposed liquid body contacting 
with active portions thereof, of a compen¬ 
sating liquid body communication with the 
said interposed or. active one, and propor- 75 
tinned to vary the effective contact area of 
the active liquid approximately inversely 
to its temperature-effected viscosity changes. 

6. The combination with freely ^movable 
driving and movement-resis.ted driven ele- §© 
ments, having friction surfaces in opposed, . 
closely-adjacent non-contacting relation, of 
means providing a reservoir5 communicat¬ 
ing with the interspace between said ele¬ 
ments, and a liquid body having a reservoir- 05 
filling component and an . active torque- 
transmitting component that normally, 
partly occupies said interspace, these com¬ 
ponents proportioned ' volumetrically for 
temperature-effected change of the contact 0© 
area of the. active component in approxi¬ 
mately inverse ratio to the attendant 
changes of liquid viscosity. 

.7. In a temperature-compensating speed 
indicator, the combination of a freely rota- ©0 
table cylindrical cup; a cylinder-formed 
member in the upper portion thereof, 
pivoted and spring-vrestramed; and a body : 
of mercury filling the reservoir-portion of 
the cup below the pivoted member and ex- )U© 
tending partially in the narrow interspace 
between the cup and cylinder. 

In.testimony whereof I affix my signature. .• 
NIKOLA TESLA. " ' ■ 
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UNITED STATES PATENT OFFICE. 
STEAD A ASQUITH, OE WATERLOO, IOWA, ASSIGNOR TO WALTHAM WATCH COMPANY, 

OP WALTHAM, MASSACHUSETTS, A CORPORATION OP MASSACHUSETTS. 

SPEED-INDICATOR. 

1,2853,725. Specification of Letters Patent. Patented Oct. 39, lDi». 

Original application filed Inly 84, 1915, Serial No. 41,644. Divided and this application filed February 5, 
1916. Serial No. 76,250. 

To all whom it may concern: orifices 31, 32 and 33 to expose the readings 
Be it known that I, Stead A. Asquith, a • of speed, total mileage and trip mileage, 

citizen of the United States, residing at the dial being of course customarily over- 
Waterloo, in the county of- Blackhawk and lain by a glass plate. 

5 State of Iowa, have invented certain new The moving parts are carried on a suit- 6. 
and useful Improvements in Speed-Indi- able demountable frame structure 35 that, 
cators, of which the following is a specfica- generally speaking, fits snugly against the 
ti0n. ' back of the casing 29. The frame 35 is made 

My invention relates to improvements in in two slidably interfitting sections 36 and 
lo speed-indicators, and-in some of its features 37 (see JBig. 9) the back plate of the main 6i 

more particularly to such devices as con- section 36 being cut away to leave horns 
structecl for use on automobiles. 36', the confronting edg.es of which dove- 

' Among the objects of my invention are tail into grooves 37' in the back plate portion 
to provide a novel coordination of indicat- 37, and the two parts when in assembled 

15 ing' mechanisms, and a construction which position being secured together by screws 38. 65 
is simple, inexpensive, durable, not liable ■ The main shaft 40 of the instrument, 
to damage, either in use or from inexperi- mounted in ball bearings in brackets.41 and 
enced handling, or in course of separation 42, preferably along the line of a diameter 
of-its parts for substitution or repair; which of the casing, directly carries the driving 

20 affords improved, efficient and . reliable element 43 of the speedometer. The dnv- 70 
means for registering speed, and which em- ing element consists of a plural-annuli stfuc- 
hodies advantageous re-setting mechanism. ture that may conveniently he made rela- 

In the drawings wherein I have illus- tively heavy, as of brass,, to provide a disk 
trated a single embodiment of my invention portion 44 carrying a suitable plurality of 

25 in form well adapted for commercial ntanu- spaced concentric annuli 45. The secondary 75 
faeture. or influenced member of the speedometer, 

Figure 1 is a-front elevation of the instru- by the position of which an indication in 
ment in complete form; terms of speed will be given, is generally 

Fig. 2 is a front elevation with the 'casing indicated at 46, and consists also of a plural 
30 front removed; ’ cup structure comprising a plurality of an- 80 

Fig. 3 is a section on line 3—3 of Fig. 2, null 47 that are interleaved with, or 
. with the casing in diametrical section. alternated with, the annuli- 45 of the 

Fig. 4 is a section on line 4—4 of Fig. 2; driving . element. These cups are pref- 
Fig. 5 is a side elevation taken from the erably made extremely thin and of alumi- ■ 

35 right of Fig. 3, but with the casing in sec- nurn, the rotatable secondary, element .be- 85 
tion. • ing delicately mounted, as in jeweled bear- 

Figs. 6 and 7 are elevations, from oppo- ing and biased as to position by a light hair 
site sides, of the separable speedometer mem- spring, so. that the secondary element, pre- • 
her that controls the speed indication; senting relatively large friction surfaces in 

40 Fig. 8 is an enlarged detail showing a confronting, adjacent, non-contacting .rela- 90 
fragment of the secondary speedometer ele- tion to the rotating surfaces of the driving 
ment. element, may have torque transmitted there- 

Fig. 9 shows the two speedometer mem- to from the driving element, through the 
hers in partly dis-assembled relation. . medium of intervening air bodies. This sec- 

45 . The speedometer mechanism, generally in- . ondary element has its shaft 48 jewel mount- 95 
dicated at 25, and the odometerjiiechanism ed in the arms-49 of this bearing member 
26 (the latter having a total mileage section carried, by the frame member 37, and, as 
27 and a trip mileage section 28), is prefer- shown in Fig. 9, the relation of the two slid¬ 
ably housed in a cylindrical casing 29 having ably separable elements 36 and 37 of the' 

50 in its removable circular cover plate 30 the frame is.preferably such that the horns 36' 100 
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and grooves 37' are engaged to aline the 
frame parts perfectly before the opposing 
cap structures begin to come in to their 
overlapped or interleaved relation so that, 

O 'notwithstanding the extreme lightness of 
structure of the secondary element, no ma¬ 
terial danger of damage is entailed incident 
to the assemblage or separation of the con¬ 
st itnt out parts of the speedometer, 

lo In matter of advantageous structure I pre¬ 
fer that the shaft 40, (Fig. 4) at its outer 
end suitably constructed for convenient con¬ 
nection with the power transmitting mem¬ 
ber such as a flexible shaft, as by provision 

LO of the head slot 50. shall have its extremity 
located substantially within t he confines of 
a threaded recess 5i in the bearing member 
41. and that a union 5*2, threaded at its outer 
end as at 53 for reception of a flexible shaft 

20 casing, be screwed in'through the main cas¬ 
ing 20 into the recess 51, thereby to position 
the frame firmly in the casing against acci¬ 
dental displacement, but for easy removal 
if desired. The remote end of shaft 40 is 

25 preferably threaded as at 54 and provided 
with a key way extending beyond the cone 
55 of its ball bearing, so that the disk 44 of 
the speedometer, non-rotatably engaging 
such key way, and locked on the shaft by 

oo nut 50. acts to hold the ball bearing in ad¬ 
justed position. Preferably, also, the scc- 
oiularv element is composed, of a plurality 
of separate cups, each of say three tliou- 

‘ sandtlis (.003) of an inch thickness, drawn 
35 of aluminum, and having in their bottoms 

registering orifices that are rimmed by a 
folded band 57 (Fig; 8) that has connection 
by a single arm 58 with the shaft 48. The 
biasing spring 59, of course, is connected at 

40 one end to (lie shaft and at the other end 
Upon some fixed support such as the bracket 
4.9, and, supplementally, a light cam 60 
working against the fixed damper spring 61 
may lie provided on the shaft, in order that 

45 its resistance to displacement may increase 
as its displacement progressively varies. A 
housing 62, cut away as at 63, at the proper 
reading point, and fixed to the frame cle¬ 
ment: 3T may be provided for further protec- 

50. lion of the fragile secondary elements. 
The reading . indications suitably dis¬ 

played on the periphery of the outermost 
cup of the biased member, of course are 
spaced and designated according to the par- 

55 ticularly intended use of the appliance, gen¬ 
erally reading in miles per hour and of 
course as the secondary element is rotated 
the.figures are successively presented to be 
viewed through the reading orifice 31 of the 

60 dial. ' 1 
It will be understood.that upon rotation 

of the .main shaft, with the concomitant ro¬ 
tation of the driving element 43 of the speed¬ 
ometer, torque is transmitted through the 

air films or bodies intervening between the 65 
primary and secondary element to drag the 
secondary element rotatively against the bias 
of its spring, there being no distributing me¬ 
chanical connection whatever, other than . 
through the intervening air, between the 70 
driving and driven elements, owing to the 
mounting of the secondary element on sepa¬ 
rate bearings on its own support. 

The odometer structure 26, having its 
number wheels divided into two groups 27 75 
and 28 for total mileage indication and trip 
mileage indication, has such number wheels 
centered about a shaft 70 that is transverse 
to the main shaft 40, and ultimately sup¬ 
ported in bearing post 71 and 72. Drive for SO 
the odometer is obtained as follows: Shaft 
70 is geared to shaft 40. about mid-length, 
preferably through worm 40' on the main 
shaft meshing with gear 73 on a short cross 
shaft 74, mounted in albracket 75,‘ (Fig. 3) 85 
said shaft 74 having a worm portion 7^' en¬ 
gaging the worm shaft 76 that extends from 
front to back of the casing between suitable 
bearings on plate 36 and arm 42, said shaft 
70 worm-engaging a gear 77 that is fast on 90 
shaft 70. 

The particular construction of the odoirie-. •. 
ter mechanism which T prefer, to associate, 
with my speedometer is illustrated and de¬ 
scribed‘more in detail in my copending ap-. :-95 
plication Serial No. 41,644, filed by me July 
24, 1915, entitled Speed and distance indica- 
tor.s, .of which application this is a division. 

While I have herein described and shown 
in some detail a particular embodiment of 100 
mf invention for purposes of full disclosure, 
it will be understood by those skilled in the 
art that I do not desire to be limited to the 
details of construction thereof further than 
as set forth in the claims, as many changes .105 
in construction and arrangement and adap-. 
tation for special use may be made, with¬ 
out departure from the spirit of my inven¬ 
tion and within the scope of the appended 
claims. / 

Having described my invention, what I' 
claim is:— h . •• ’ 

1. In a speedometer, an inclosing casing, 
a separable’frame detachably connected^to . 
the casing and comprising two parts slid-• 115' 
ingly engaged and separable in the direction 
of slide length, a driving element carried by . 
one of said parts and a driven element.- 
axially separable from the driving element 
carried by the other: said part, the axis of 120 
said driving and driven part paralleling the . 
length of the slide.' 

2. In. a speedometer, driving and driven 
elements comprising opposed, confronting,. ' 
spaced, axially-concentric annuli arranged' 125. 
for torque transmission through the inter-. 
veiling air bodies, a drive shaft for one ele¬ 
ment, an alining shaft for the other element 
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an inclosing casing, and a supporting frame 
positioned at the rear of the casing and com- 

. prising parts separable on a line, parallel 
with the shaft axes, said parts having coact- 

5 ing guiding surfaces spaced apart and 
parallel with the line of separation each part 
of said frame carrying the shaft for one of 
said elements. 

8. In a speedometer, driving and driven 
10 elements comprising opposed, confronting, 

' spaced, axially-concentric annuli arranged 
for torque transmission through the inter¬ 
vening air bodies, a drive shaft for one ele¬ 
ment, an alining shaft for the other element 

15 and a supporting frame comprising parts 
slidingly separable on a line parallel with 
the shaft axes and having spaced apart guid¬ 
ing surfaces positioned at the rear of the 
annuli, each part of said frame carrying the 

20 shaft for one of said elements. 
4. In a speedometer, driving and driven 

elements comprising opposed, confronting, 
spaced, axiallv-concentric annuli arranged 
for torque transmission through the inter- 

25 vening air bodies, a drive shaft for one ele¬ 
ment, an alining shaft for the other element 
and a supporting frame comprising parts 
slidingly engaged for a length greater than 
the overlapped depth of the driving and 

30 driven elements and separable in a direction 
paralleling the shaft axes, each part of said 
frame carrying the shaft for one. of said.ele¬ 
ments whereby said driving and driven 
parts are radially immovable when in radial 

30 register with each other 
o. ’In a device of the character described, 

the combination of a frame having bearing 
brackets, a main shaft having a threaded 

- end, ball-bearings for said shaft including, 
40 adjacent the threaded end of said shaft, an 

adjusting-cone, a primary speedometer ele¬ 
ment on said shaft-end arranged to bear 
against said adjusting-cone, a nut on said 
threaded shaft-end clamping said element 

4 0 against the cone, to hold the latter adjusted, 
and a secondary biased speedometer element 
operatively associated with the primary ele¬ 
ment. 

(I' In a device of the character described. 
r?f> the combination of a frame having bearing 

brackets, a main shnii having threaded 
r.u<\: ]jiii5-bearings for sukl .including,- 
adjacent the threaded end of said shaft, an 
jo.ljusiing-corrc, a primary speedometer etc- 

55 ment noa-rot&tably mounted on said shaft- 
and arranged to boar against said^dinsting- 
e me, a hut on said threaded shn&.-end 
clamping said*element against, -he cone to 
hold" the latter adjusted, and a secondary 

oo biased speedometer element operatively as¬ 
sociated with tho primary clement. 

7. In a device of the character described, 
the combination of a frame having bearing 
brackets, a main shaft having a threaded 

end, ball-bearings’for said shaft including, 65 
adjacent the threaded end of said shaft, an 
adjusting-cone, a primary speedometer, ele¬ 
ment on said shaft-end arranged to bear 
against said adjusting-cone, a nut on sakl 
threaded shaft-end clamping said element 70 
against the cone to hold the latter adjusted, 
a secondary, biased speedometer element op- 
eratively associated with the primary ele¬ 
ment and a shaft* for said secondary element 
alining with, and supported independently 75 
of the main shaft. 

8. In a device of the character described, * 
a biased element comprising a plurality of 
cups of thin material having their side-vvalls 
concentric and their bottom walls provided so 
with registering openings; clamping means 
comprising an annular flanged ring engag¬ 
ing the edges of’said openings, a primary 
rotatable element having concentric walls 
interleaved with and spaced from the side- 85 . 
walls of the biased element and connected 
therewith for torque .transmission only 
through intervening air; and. means for 
supporting said elements. 

9. In a device of the character described, 90 
the combination of a biased element compris¬ 
ing a shaft, a plurality of, cups of thin ma¬ 
terial having their side walls concentric and 
their bottom walls provided with register¬ 
ing openings, a clamp ring securing together 95 
the edges of the openings and mounted on 
said shaft; a primary element comprising a 
shaft, a part driven thereby having concern, 
trie walls interleaved with and spaced from 
the side walls of the biased element and con- ioo 
neeted therewith for torque transmission 
only through intervening air, and means for 
supporting said shafts. 

10. A speedometer element comprising a 
plurality of nested, thin cups of.different di- 105 
ameters, having registering bottom openings, 
•a clamping ring having outturned flanges 
engaging 'the edges of said, openings and 
melius to support said ring. ’ 

11. A speedometer element comprising a lie 
plurality of nested, thin cups of different 
diameters, having registering bottom open¬ 
ings, a clamping ring having out-turned 
flanges engaging the edges of said openings, 
u shaft therefor, and means extending from ii5 
tiic damping ring to the center of the open- 
trig and secured to the shaft. 

32, A. speedometer dement comprising a 
plurality of nested, thin cups of different 
diameters, having registering bottom open- 121) 
mgs, a damping ring having out-turned . 
flanges engaging the edges of said openings, 
n shaft therefor, and an arm formed inte¬ 
gral with the ring and extending radially 
inwardly to the center of the opening for 125 
attachment to tho shaft. 

18. In a speedometer, driving and driven 
elements comprising opposed, confronting,- 



■ 

: !''■ ! ■' . r v,,. Uj .< = 

■ 

■ 1 ■ , : . >] • 

' . < • «:I rt ravjt ,' i jy.. i 

,<> Im . 

e'f'i'j;/!) 1 j; 

:-1 

■ 
' 



4= 
1,282,725 

spaced, axially concentric annuli arranged 
for torque'transmission through the inter¬ 
vening air bodies, a drive shaft for one ele¬ 
ment,""an aligning shaft for the.other ele- 

6 ment! a supporting frame, arms projecting 
therefrom and carrying the drive shaft, 
horns formed on the frame and having 
parallel spaced apart guide surfaces, and a 
support on which the driven element and 

10 its shaft are mounted and having guide 
surfaces for sliding engagement with the 
guide surfaces of the supporting frame. 

14. In a speedometer, the driving and 
driven elements comprising opposed, con- 

id fronting, spaced, axially concentric annuli 
arranged for torque transmission through 
the intervening air bodies, a drive shaft for 

one element, an alining shaft for the other 
element, a supporting frame, arms project¬ 
ing therefrom and carrying the drive shaft, 20 
horns formed on the frame and having 
parallel beveled edges, and a support on 
which the driving element and its shaft are 
mounted and having beveled guide surfaces 
for sliding engagement with the beveled 25 
edges of the supporting frame. 

In testimony whereof I hereunto set my 
hand in the presence of two subscribing wit¬ 
nesses. 

STEAD A. ASQUITH. 

In the presence of— 
A. M. Sundly, 
A. J. Roth. 
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Model 300 Speedometer Complete Model 300 Automobile Clock 

WALTHAM 

Speedometers, Clocks, and Watches 
r"TEN thousand thousand times a day the Waltham Auto- 

■*" mobile Clock and the Waltham Speedometer are ham¬ 

mered by the road —slight blows, heavy blows, smashing 

blows, as a host of fine automobiles whirl over city streets 

and state roads. 

Waltham Colonial "A” Riverside 

Catalogue No. 264 — 19 Jewels 

Adjusted to 5 Positions 

Raised Gold Figured Dial. Carved Case 

Price #225.00 

Motorists marvel at these Waltham precision instruments. They set their 

watches by the Waltham Clock. They measure correctly miles and speed 

by the Waltham Speedometer. They even judge the performance of their 

cars by these "tellers of the truth.” 

The same mastery of vibration is built into every Waltham Watch. That 

is why Waltham Watches are famed for their time telling under the most 

difficult conditions. And why explorers upon land, "captains-courageous” 

of the sea, and the winged pilots of the air invariably specify, and demand 

Waltham. 

The World’s leading cars are equipped with Waltham Clocks and 

Speedometers. And men and women who invest their money wisely 

wear Waltham Watches. 

The Waltham Speedometer is the only air*friction Speedometer m the world. 

(Invented by Nikola Tesla.) Developed and perfected by Waltham 

WALTHAM WATCH COMPANY 
WALTHAM, MASS. 

WALTHAM 





The Waltham Scientific “Detachable Balance Staff” 
that Means So Much to You in Time-keeping Accuracy 

The Vanguard 

The World’s Finest Railroad Watch 
23 jewels 

$79 and up 

You will note in the illustrations above 
that ‘Waltham makes the Staff in two 
pieces. One a perfectly ground steel 
hub which is riveted to the Balance 
Wheel and is an integral part thereof. 
The Staff (you will note) has an accu¬ 
rately ground tapered shoulder which 
permits of its being driven to its exact seat and 
located accurately to the ground steel hub. 

Any layman can understand that, if his watch is 
dropped or has a severe shock, the result will be 
a broken or bent Balance Staff, therefore requir¬ 
ing repairs in this important unit. Now a Staff 
which can be withdrawn easily from the hub 
without affecting the original, perfect assembly 
of the Balance Wheel assures him of continued 

. accurate time-keeping and service from his watch. 

On the other hand, when the ordinary Balance 
Staff is driven out of the Balance Arm for repair 
or replacement, the riveted part roughens and 
distorts the metal. 

Therefore, the original aperture in the Balance 
Arm has been more or less destroyed, and when 
the new Staff is fitted, the watch repairer must 
rivet over enough of the metal to secure the Staff, 
which distorts the Balance Arm and throws the 
Balance Wheel out of true and poise'. 

The Waltham Scientific Balance Staff insures sim¬ 
plicity of repair and the original time-keeping 
quality of your watch. 

This is yet another reason why your watch selec¬ 
tion should be a Waltham. 

This story is continued in a beautiful booklet in which you will find a liberal watch education. 
Sent free upon request. Waltham Watch Company, Waltham, Mass. 

THE time-keeping accuracy of any 
watch depends absolutely upon 
the trueness (in the fiat and round) 

of the Balance Wheel. 

This trueness depends largely upon the 
mechanical precision with which the 
Balance Staff is riveted to the Balance 

Wheel. 

In other words, if the 
Balance Staff is not 
firmly and truly located 
in its hub, the balance 
becomes eccentric or 
wobbly in its action, 
which immediately 
affects the time-keeping 
quality of the watch. 

How important, then, is 
this exclusive develop¬ 
ment of the Waltham 
Scientific Detachable 
Balance Staff. Herein 
Waltham disregards the 
ordinary method of mak¬ 
ing the Balance Staff act 
as both axle and hub to 
the wheel. 

WALTHAM 
THE WORLD’S WATCH OVER TIME 

“Mention The Geographic—It identifies you” 
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Watch Maximus) ntham (Tremier 
with'the Kew Class A Certificate 

in this casquet de luxe 

:h marks the zenith of splendid giving. It is the utmost possible in 
cv, honored by authority, and dressed in princely magnificence 1 he 
, in its 18-carat gold case is the finest and most wonderful watch made 

and guaranteed it as of maximum accuracy. Such 
a certificate means that the instrument is more than 
a fine watch ; the stars in their courses are scarcely 
more regular. 

The Sterling silver ccsquet de luxe is a fitting gift 
case for such an instrument. At the top may be 
engraved the owner’s name and the occasion of the 
gift, if desired. And it may be used as a hand- 

WALTHAM WATCH 

Geographic readers may depend upon the character of our advertisers. 

10/12. 
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Method of Mounting Jtml Bearings \ '' 

The Waltham Scientific Method of Mounting Jewel 

Bearings that is so Important in Your Watch 

which made it easy for the jewels to be 
so removed and reset without affecting 
in any way the original time-keeping 
quality of the watch. 

This scientific Waltham Method secures 
the jewel in a separate brass or gold set¬ 
ting. This setting is cut to a diameter 
to fit perfectly its aperture in the plate, 
then pressed to its correct position in 
relation to the pivots (or axle) com¬ 
pleting the jeweled bearing. 

The special tools invented by Waltham so expand 
the jewel setting in its aperture that it becomes 
rigidly located. This eliminates the method of 
using holding-screws and greatly simplifies the 
work of the watch repairer whenever it is neces¬ 
sary to replace a jewel bearing. 

The Waltham Scientific Method of mounting 
jewel bearings is a distinctive and better way of 
securing the jewels in the setting, and also of 
the setting in the plate. It provides the easiest 

•HE bearings of a watch are jewels 
because a precious stone is the 
hardest known substance for use 

Pendant 
and Bou) 
Patented 

was a correct metnoa to secure prupeny 
the jewels in the plates of the watch. 

To do this, he cut a seat in the watch 
plate, then with a sharp tool forced the 
metal over the edge of the jewel. 

So important was the necessity of secur¬ 
ing the jewels rigidly in relation to their 
bearings (with the pivot hole exactly in 
the center and the jewel in perfect align¬ 
ment with the plate and pivot so that 
the jewels could be removed easily for 
cleaning or repairing when injured) 
the Waltham Watch Company, after 
years of painstaking development, cre¬ 
ated a scientific method of jewel setting 

This story is continued in a beautiful booklet in 
Sent free upon request. Waltham l 

W altham Colonial A 

Extremely tbin at no 
sacrifice of accuracy 

Maximus movement 
21 jewels 

Riverside movement 
19 jewels 

$200 to $325 or more 

depending upon the case 

THE WORLD’S WATCH OVER TIME 

“Mention The Geographic—It identifies you” 
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‘HE railroads of Australia de¬ 

watch which would set 1 manded 
a world standard of accuracy and 

dependable service. 

After exhaustive test and searching 

examination, this great British Com¬ 

monwealth decided on the Waltham— 

because all important improvements 

in the world’s best watches were found 

in the Waltham. 

London, Geneva, Paris—all admit 

the supremacy of the watches made 

[ at Waltham. 

Waltham And there are more 
watches used today by the 
world’s railroads than all other 
makes combined. 

\ / The Riverside 
^he mos* dependable moderate price 

watch in the world 

In addition to the Waltham world-famous 
Vanguard Railroad Watch there is the 
equally far-famed Waltham Riverside— 
without doubt, a watch that for depend- 
ability and accuracy, combined with a | 
moderate price, is unrivaled in all the 
world. The Riverside comes in five sizes, Jjfin 
three for men and two for women. 

^ALTHAM ^TATCH COMPANY £^Xr^ 

^AjJHAM, JJASS. 

189 St. James Street iO 

Montreal, Canada ' 44 -iX ' 
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Model 300 Automobile Clock Model 300 Speedometer Complete 

Speedometers, Clocks, and Watches 
TEN thousand thousand times a day the Waltham Auto¬ 

mobile Clock and the Waltham Speedometer are ham¬ 

mered by the road —slight blows, heavy blows, smashing 

blows, as a host of fine automobiles whirl over city streets 

and state roads. 

Waltham 

Catalogue rso.. 

Adjusted to 

Raised Gold Figured 

Price #225.00 

Motorists marvel at these Waltham precision instruments. They set their 

watches by the Wakham Clock. They measure correctly miles and speed 

by the Waltham Speedometer. They even judge the performance of their 

cars by these "tellers of the truth.” 

The same mastery of vibration is built into every Waltham Watch. That 

is why Waltham Watches are famed for their time telling under the most 

difficult conditions. And why explorers upon land, "captains-courageous” 

of the sea, and the winged pilots of the air invariably specify, and demand 

Waltham. 

The World’s leading cars are equipped with Waltham Clocks and 

Speedometers. And men and women who invest their money wisely 

wear Waltham Watches. 

The Waltham Speedometer is the only air-friction Speedometer in the world- 

(Invented by Nikola Tesla.) Developed and perfected by Waltham 

WALTHAM WATCH COMPANY 
WALTHAM, MASS. 
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Model 1102 

Speedometers - Clocks -Watches 
The value you do not see 

Speedometers may look alike to you, but there is only one 

air-friction speedometer in all the world. 

An automobile clock may be just a clock, but Waltham auto clocks 

are super-time keepers when you think for a moment what a daily 
pounding of vibration they get. You may imagine one watch is as 

good as another, but Waltham Watches have invariably defeated the 
world’s best, when it came to scientific investigation and rigid test. 

A great family of watchmakers, master mechanics, inventors cannot 

make precision instruments for seventy years without putting values 

into mechanism and design that give a value beyond the purchase 
price__the Value you do not see. That is why the world’s leading 

motor cars are Waltham equipped. And why the careful buyer, who 

invests money in a fine watch, demands a Waltham. 

The Waltham Speedometer is the only air-friction Speedometer 
in the world. (Invented by Nikola Tesla.) Developed 

and perfected by Waltham. 

WALTHAM WATCH COMPANY Waltham cushion 10 Ligne 

WALTHAM, MASS Ribbon Wrist Watch J95-°o and up 

WALTHAM 
%ibbon loops 

patented 





THE kingdom of Italy has 

adopted the Waltham as the 

official watch for all Italian rail¬ 

roads. By comparative tests she 

proved the Vanguard to be the 

most accurate watch in the world. 

Italy matched Waltham against 

the best watches of London, Ge- A 
neva and Paris, then selected m 
Vanguard for her railroads. W* 

Dependability — that is tbe reason for i 

Italy’s choice. That is why the world’s B 
greatest railroads use more Waltham 

watches than all other makes com¬ 

bined. Especially is this true in the 

United States and Canada. 

Italy’s splendid tribute to Waltham 

supremacy is the tribute you will pay, 

once you have played and worked 

to the tick of Waltham accuracy. 

The Vanguard 

The world's finest railroad 
watch. 23 and 19 jewels pf 

^TALTHAM ^yATCH POMP AN Y 

^yALTHAM, flflASS. 

189 St. James Street 

Montreal, Canada 
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•Mention the Geographic—It identifies you.” 
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WALTHAM WATCH .COMPANY 

Information for Waltham Official Service Stations 

We are supplying for the 1941 model, as we did for 
the 1940, 50$ of all the speedometers used on Ford automobiles 
and 100$ for the Mercury, You are requested to continue to give 
the same high type of service to Ford and Mercury owners and 
dealers as you have in the past. 

We are continuing to guarantee our speedometers for 
4,000 miles (64OO kilos). A speedometer failing within 
guarantee should be serviced at no charge to the customer, 
except that the service station may charge 75$ for removing 
the speedometer from the car and putting it on again. After 
the 4,000 mile guarantee period the following flat rate repair 
charges must be strictly followed: 

4,000 to 10,000 miles i 12.25 

10,000 miles and over 3,00 

The above prices must include labor and all parts 
supplied. 

For Canadian Service Stations the repair charges are: 

4,000 to 7,000 : miles #2,40 

7,000 to 10,000 miles 3.45 

10,000 miles and over 4.50 

The following are catalog numbers of 1941 speedometers: 

Ford No, Waltham No. Description 

II-A-I7255-A 6329 Ford Deluxe 

11-AF-17255-A 6347 Ford Deluxe (Kilo) 

11-A-17255-B 6325 Ford Super Deluxe 

II-AF-17255-B 6348 Ford Super Deluxe (Kilo) 

11-T-17255-A 6329 Ford Truck 

11-TF-17255-A 6350 Ford Truck (Kilo) 

11-C-17255-A 6330 Ford Commercial 

11-GF-17255-A 6349 Ford Commercial (Kilo) 

19-A-17255-A 6323 Mercury 

19-AF-17255-A 6351 Mercury (Kilo) 

11-C-17255-B 6360 Ford Commercial Sedan 

11-CF-17255-B 6361 Ford Commercial Sedan (Kilo) 
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The same procedure in repairing the Truck, Commercial, 
and Commercial Sedan should he followed as on the 1940 models. 

The Mercury, Deluxe and Super Deluxe and their kilos are 
different from the 1940 models. When repairing them the following 
procedure should be used: 

1. Remove pointer by turning counterclockwise and lifting off 

2. Remove dial, being careful not to lose red high beam 
indicator under left side of dial. 

3. Remove bearing plate (#6260) by prying up with screwdriver 

4. Remove odometers and intermediate gear assembly by lifting 
upwards from gear ends, and withdrawing. 

5. Remove vertical bearing plate (#6261), and lift out 
vertical drive gear. 

6. Remove flange from case by taking out rivets, 

7. Remove bonnet screws and bonnet, being careful not to 
lose springs under bonnet. 

The speedometer is now completely disassembled. The • 
cross shaft, magnet, magnet shaft, and reset stem are not remov¬ 
able from the frame. 

To reassemble, use the following procedure: 
r 

1. Place bonnet springs in recesses on corner posts of 
• frame, (all new frames have an iron keeper on the magnet 

which must be removed before the bonnet is put on.) 

2. Place bonnet assembly on springs, and hold in place with 
bonnet adjusting screws. 

3. ‘ Rivet flange on case with rivets #6157• 

4. Insert vertical drive gear, odometers, and intermediate 
gear assembly. 

5. Place both bearing plates in position, and if pins are- 
worn out, use #6l6l self-tapping screws to fasten bearing 
plates to frame, 

6. Stake the die cast slot over the left hand ends of the 
odometer shaft and intermediate shaft. 

7. Insert high beam indicator in recess on left flange post, 

8. Replace dial, being, sure to use #6182 shake-proof washer 
and correct screw. 

9. Attach pointer, and turn to zero under pressure of thumb. 
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Calibration of Speedometer 

Set the master head at 10 M.P.H., and by moving the 
adjusting lever on the speedometer up, if fast, or down, if slow, 
Have it read the same as the master head. This must be done 
before testing at other speeds. The next step is- to set the 
master head at 90 M.P.H., and by loosening the adjusting screws 
evenly, (screw driver STS 10878) counterclockwise from the front 
or clockwise from the back, bring the'speed to 90 M.P.H. The 
speed will now be correct at 30 M.P.H, and 60 M.P.H. The maximum 
turn-out of screws is l| turns. 

In exceptional cases the speedometer reading may be 
too high, even though adjusting screws are turned out l| turns. 
In such cases, cut i/2 coil from hairspring. 

September 1, 1940 WALTHAM WATCH COMPANY 
WALTHAM, MASSACHUSETTS 



WALTHAM WATCH COMPANY 

Information for Waltham Official Service Stations 

In the following pages we have undertaken to give you 
all the repair service information necessary to the prompt 
and efficient handling of Waltham magnetic type speedometers 
which are standard equipment on Ford and Mercury Automobiles. 

- FORD - 

Waltham has been supplying the Ford Motor Company with 

used: 
since 1929 and the following models 

1929-30 Model 6F 
1930-32 Model 9F 
1932-33 Model 16B (16 BA 
1933 Model 17B (17 BF 
1933 Model 17C 
1933 Model 17D (17 DF 
1933 ■ Model 17F 
1933 Model 17EF 
1933 Model 17CF 
1934 Model 20 B & 20 C 
1934 Model 20AF 
1935-36 Model 20-5-B 
1935-36 Model 20-5-C 
1937 Model 20-7-B; 20- 
1938 Model 20-8-B; 20- 
1939 Model 20.-B-9; 20- 
1940 Model 23-01 
1940 Mercury Model 23-09 

These speedometers are guaranteed for 4,000 miles 
(6400 Kilos), and the service policy of the Ford Motor Company 
is as follows: 

A speedometer failing within the guarantee period 
must be taken to a convenient Waltham Service Station for re¬ 
pair or replacement. Waltham Service stations under no con¬ 
ditions are to charge for warranty work except in cases where 
tampering with the speedometer is evident. All Ford Service 
Stations are instructed to refer defective speedometers to 
their local Waltham Service Station instead of returning them 
to the factory, and we trust that you will cooperate with us 
in this matter by approaching the Ford dealers in your territory. 

Service stations may charge seventy-five cents (.75) for 
taking off and putting on speedometers provided the customer 
drives in within the warranty period. In cases where tampering 
with the speedometer is evident the flat rate need not apply. 
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The Ford Motor Company and: its sources have agreed upon 
a flat rate schedule to be followed in repairing speedometers 
after the warranty period. The prices set up in this schedule 
include parts and labor and must be strictly followed: 

4,000 to 10,000 miles — $2,25 
10,000 miles and over — $3.00 

For Canadian Service Stations -- See Bulletin No. 332-A. 

THE HANDLING- OF WARRANTY SERVICE 

On speedometers repaired under warranty we allow 75 cents 
for labor plus reimbursement on defective parts returned. 

We supply every service station with a sufficient number 
of warranty service reports. These are to be filled out cor¬ 
rectly and legibly each month in triplicate. You must list 
every warranty job on this report. 

The pink slip is then packed with the material and the 
original or white slip is forwarded to Waltham. Credit will 
be issued to the distributor, and he in turn will credit vour 
account. 

LINCOLN 

The service policy on Lincoln speedometers is the some as 
that on the Ford. 

,3 -p flat rate charge for repairing the Lincoln speedometers 
defective alter the warranty expires is $3.50, which also includes 
parts and labor excepting cases whore the speedometer has been 
tampered with. 'x 

\ 
. Any Lincoln speedometers received which were manufactured 

during 1937, 1938, and 1939 are to be returned to the factory 
for repair. We will pay express charges both ways. 

MERCURY 

The service policy on Mercury speedometers is the same 
as that on the Ford. 

The flat rate charge for repairing the Mercury speedom- 

?i^SJ^f£CtnVe ?ft?r the warrQnty expires is the saine ns the 
d which also includes parts and labor excepting cases where 

the speedometer has been tampered with. 

4,000 to 10,000 miles -- $2.25 
10,000 miles and over -- $3.00 

For Canadian Service Stations — See Bulletin No. 332-A. 

September 1, 1939 WALTHAM WATCH COMPANY 
WALTHAM, MASSACHUSETTS 



Waltham Watch Company 
Information for Waltham Of'fical Service Stations 

Service Bulletin #344 

SERVICING WALTHAM SPEEDOMETER CABLES 

Two designs of speedometer cables and casings have been used 
in the past. These two designs of cables are readily distinguish¬ 
able from the dimensions of the brass collar, as shown in Fig. 1. 
In the future only the "B" cable illustrated in Fig. 1 will be used. 

♦3.+»■ 

Jffl 3® 8k i 

To insure efficient operation and longevity 
the cable must protrude l/8" to 5/32'* beyond 
the end of the casing, when the cable collar is 
in the correct position against the face of the 
counterbore in the casing (see Fig. 2). 

The "A" cable may be used in any make of 
casing and is also interchangeable with "B" 
cable. When the "B" cable is used in other 
than a Waltham casing a washer, No. 8044, must 
be used. 

* a “ . 
M F*«- »• 

K b" 

The following procedure should be followed when servicing cables 

to insure correct assembly. 

904-4 

COC/A/72KC- 

&A/0 O/3* 

CA&JLiS 

must 

eg Yo/vp 

z. 

WALTHAM WATCH COMPANY 

1- Install cable in casing, without 8044 
washer, making sure the cable collar is tight 
against the face of the counterbore in the 
casing. If the cable protrudes l/8" to 5/32'^ 
as shown in Fig. 2, the assembly is correct. 

2- If cable does not protrude the required 
distance beyond the end of the casing, 
assemble 8044 washer on cable, as shown in 
Fig. 2. Check to insure end protrudes 1/8" 
to 5/32". 

3- If cable protrudes over 5/32" beyond end 
of casing when installed, there is probably 
a washer (8044) already in casing, which will 
have to be removed and discarded. 

August 15, lg56 



WALTHAM WATCH COMPANY 

Information for Waltham Official' Service Stations 

Service Bulletin #346 

6 P, also Pierce Arrow No. 125 and 126, be sent to the 

factory to be reoperated when trouble is experienced 

with the frame or odometers. 

It is not possible to obtain exchange heads. You 

must send the old head in to be reoperated and returned. 

We have made a special price of $1.25 each net. 

OCTOBER 15, 1936 WALTHAM WATCH COMPANY 
WALTHAM, MASSACHUSETTS 



W A L T H A M W A T C II COMPANY 

Information for Waltham Official Service Stations 

Service Bulletin #348 

There is to he a new Ford shaft 65" long. This 

shaft will go into production the first part of 

June. The cable length is 65-3/4". 

• Part numbers are as follows;- 

Description Waltham No. Ford No. List 

Shaft 5590 78-17260 2.50 

Casing 5591 78-17261 1.75 

Cable 5563 78-17262 .75 

The special prices on cables apply on the above. 

June 1, 1937 WALTHAM WATCH CO. 
WALTHAM, MASS. 



WALTHAM WATCH COMPANY 

Information for Waltham Official Service Stations 

SERVT(TFH RTTT.T.FTTN NO. 351 

There is a new Ford shaft 70” long. This shaft 

has been available since May 1. The cable length 

is 70 - 31/32". 

Description Wal. No * 

Shaft 

Casing 

Cable 

5948 

5947 

5945 

Ford No. List Price 

99A17260C 2.20 

99A17261C 1.45 

99A17262 .75 

The special prices on cables apply on the above. 

June 23, 1939 WALTHAM WATCH COMPANY 



WALTHAM WATCH CO M PANI 

Information for Waltham Official Service Stations 

Bulletin- #352 

Replaces previous bulletins 

We shall continue to supply material for speedometers 

previous to 1934 until our stock of parts is exhausted. 

Due to the number of years we have been manufacturing 

speedometers it is impossible for us to carry stock 

for any one speedometer for more than 5 or 6 years. 

Some of the early 1935 shafts were made 67^n 

long; later this was changed to 68”. Should you have 

occasion to order a 1935 cable; be sure to check its 

exact length as the cables are not interchangeable. 

No credit is allowable on part #9825 whether 

it is under or over the warranty period. Exhaustive 

tests have shown that this part never breaks unless the 

instrument is either dropped or broken by persons try¬ 

ing to take the hand off. 

Frame #9976 for 16-B is obsolete and not re¬ 

turnable for credit. 

September 1, 1939 WALTHAM WATCH COMPANY 
WALTHAM, MASSACHUSETTS 



WALTHAM WATCH COMPANY 

Information for Waltham Official Service Stations 

Service Bulletin #357 

We have found it advisable to make a 
slight change in all of the 1940 model Lord.and 
Mercury speedometers. This change results in 
better and more perfect operation. 

We have lengthened the face of the worm 
on the vertical drive assembly. This has necessi¬ 
tated a change in the #5820 bearing plate. 

These new drive assemblies and bearing 
plates are not interchangeable with the old. It 
will, therefore, be necessary to use the following 
numbers in ordering parts: 

#6220 Bearing Plate for all 1940 model 
Lord and Mercury speedometers. 

#6225 Vertical Drive Assembly for all 
1940 model Ford and Mercury speedometers (miles)• 

#6226 Vertical Drive Assembly for^11 
1940 model Ford and Mercury speedometers (kilo) 

May 10, 1940 WALTHAM WATCH COMPANY 
WALTHAM, MASS. 



WALTHAM WATCH COMPANY 

Information for Waltham Official Service Stations 

Service Bulletin 

We have made several minor changes in the 

Ford and Mercury case assemblies. The numbers of 

the case assemblies remain the same. 

The flat spring washer #5810 is replaced 

by coil spring #6160 (shown on Mercury drawing). 

These springs are not interchangable. 

OCTOBER 2, 1959 
WALTHAM WATCH COMPANY 
WALTHAM, MASS. 



WALTHAM WATCH COMPANY 

Information for Waltham Official Service Stations 

Service Bulletin #363 

On and after February 15 it will be 
possible to exchange defective #6327 odometers 
for new ones. 

Under this policy all inoperative 
odometers returned, specifically marked for 
replacement will be replaced at an exchange 
price. The replacement odometers will be 
billed at $1,25 net. New orders for odometers, 
not replacement, will continue to be billed at 
$3.50 list. 

The above -exchanges should be effected 
through your distributor. No odometers that are 
disassembled will be accepted for replacement. 

February 15, 194-1 WALTHAM WATCH COMPANY 
WALTHAM, MASSACHUSETTS 



W A L T H A M W A T C H COMPANY 

Information for Waltham Official Service Stations 

SERVICE BULLETIN #364 

Many of our service stations have "been 

holding v/arranty reports for as long as six months 

before sending them in for credit. T.^is has great¬ 

ly increased, the amount of work in our credit and 

billing departments4 

Commencing March 15 we shall be unable' 

to honor any warranty reports that are received 

later than sixty days after the work has been done. 

Therefore, please send for credit immediately all 

old reports that you now have on hand. 

February 15, 1941 
WALTHAM WATCH COMPANY 
WALTHAM, MASSACHUSETTS 





WALTHAM WATCH COMPANY 

WALTHAM, MASS. 

Information for Waltham Official Service Stations 

Service Bulletin #371 

Effective February 3, 1943 speedometer repair ... 

charges are to be as follows: 

FORD AND MERCURY 

0 to 4,000 miles No charge 

4,001 to 10,000 miles $3.00 net to dealer 

10,001 miles or over $4.50 net to dealer 

The above prices include both parts and labor, 

but do not include charge for unit removal and reinstalla¬ 

tion. Prices are F.O.B. the speedometer service station. 

February 16, 1943 

Waltham Watch Company 

Waltham, Massachusetts 



July 28, 1941 

TO ALL SERVICE STATIONS 

Waltham is furnishing 50°fo of the Ford 
speedometers and 100% of the Mercury speedometers 
on 1942 cars. 

There will be four speedometers used 
during the coming year as follows I 

Ford No. Waltham No. 

Ford pleasure cars 21A-17255 6445 

" business coupe 11C-17255-A 6530 

" truck 11T-17255 6329 

Mercury 29A-17255 6444 

You will note that the business coupe 
and truck speedometers are the same as used last 
year. 

We will send you under separate cover 
an "Initial Package" of parts which will be billed 
through your distributor. This will enable you to 
repair the first few speedometers which you receive. 
This is the same procedure as followed last year. 
All additional parts to be ordered through your 
distributor. 

Yours truly, 

C. L. SMITH 

Sales Department cls:m 



WALTHAM WATCH COMPANY 

Information for Waltham Official Service Stations 

Service Bulletin #370 

The following is a list of the tools 

necessary to service Waltham speedometers. All 

new service stations are required to purchase 

these tools. 

STS-10047 Tool for Pressing Magnet Shaft 

from Frame $ .30 net 

STS-10102 Pliers for Removing Hairsprings 1.50 " 

STS-10151 Tool for Removing Pointer 2.00 " 

STS-10463 Tool for Tapping Hairspring on Staff .40 " 

STS-10502 Tweezers .65 » 

STS-10878 Calibrating Screw Driver (Model 23) .50 " 

Waltham Watch Company 

January 2, 1942 Waltham, Mass. 

This bulletin replaces #367. 
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WALTHAM WATCH COMPANY 

•Information for Waltham Official Service Stations 

Waltham, speedometers and clocks are standard equipment on 
the Ford, Lincoln, and Packard automobiles. The speedometers 
used at the present time are known as the magnetic type. 

On the following pages we have undertaken to give you all 
the information necessary to handle the repairs and gain the 
prompt and efficient service that Waltham customers desire. 

Ford 

Waltham, has been supplying the Ford Motor Company with speed¬ 
ometers since 1929 and the following models of speedometers 
were used? 

Model 6 F 
" 9 F 
" 16 B 
" 17 B 
" 17 C 

1929- 30 
1930- 32 
1932-33 
1933 
1933 

These speedometers are guaranteed for 4000 miles Wm 

The service policy of the Ford Motor Company is as followsi 

If a speedometer fails within the guaranteed period, it is to 
he replaced by the local dealer from whom the car has been-pur¬ 
chased. The local dealer then returns it to the nearest asset!-, 
bly plant. The nearest assembly plant accumulates the defec¬ 
tive speedometers and returns them to the Ford factory at ... 
Dearborn, who in turn, returns them to .Waltham, •.».* ' 0.-0" 

The Ford Motor Company and its sources have agreed'upon a flat' 
rate schedule to be followed in repairing speedometers.after 
the warranty period. The prices set up in this schedule^ in¬ 
clude parts and labor. They must be strictly adhered to. 

If the speedometer shows that it has been tampered with the 
service' .station does not have to adhere to the prices as set. 
However, it is very essential that there be a notation on the 
invoice that 11 Speedometer has been Tampered With-.11 Unless, this 
is noted on the invoice the service station will be permitted 
to collect flat rate only. 

Service Stations may charge 75 cents for taking off and putting 
on speedometer provided customer drives in with his car within 
the warranty period. 

dmmmm 
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W A L T H A M WATCH COMPANY 

Information for Official Waltham Service Stations 

Service Bulletin No. 332 

Waltham speedometers are standard equipment on all 
models of Pord cars. These speedometers are guaranteed 
for 4000 miles. Any speedometer that Becomes defective 
under 4000 miles is to he repaired at no charge hy the 
Service Stations and entered on their monthly Warranty 
Service Report. The Waltham Watch Company will pay you 
75 cents for each speedometer repaired under 4000 miles. 

The customer’s name, mileage of the speedometer, 
and other necessary information is to he entered on your 
monthly Warranty Service Report and sent to the Waltham 
Watch Company ec?.ch month* Under no conditions are the 
Service Stations to charge for warranty work, except as 
noted on Page No. 1 of our catalogue in the next to the 
last paragraph. 

This bulletin supersedes the information also con¬ 
tained on Page No. 1 with reference to speedometers being 
returned to the Pord factory. All pord Service Stations 
are to take their warranty work to our Official Service 
Stations instead of returning it to the factory. We 
trust that you will cooperate "with us in this matter hy 
approaching the Pord Dealers in your territory. They will, 
of course, also refer to you speedometer work, which is 
over the warranty period. 

The flat rate for the repairs on Pord speedometers 

is as follows; 

4000 to 10,000 Miles - 02.25 
10,000 Miles or Over - 3.00 

The above flat rate charges include all parts and 
material. These prices are to go into effect immediately. 

* Defective Material and Warranty Reports to be sent 
to your Distributors. 

PHILADELPHIA SPEEDOMETER SERVICE CO. 

’•iv ■' i 

July 31, 1934 WALTHAM WATCH COMPANY 

V.i. 
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"FLAT RATE SCHEDULE" 

United States 

Model 16 B Model 17 

4 s 000 
7 <,000 

10,000 
10,000 
and over 

7,000 miles $1,00 
1.75 
2.50 

Canada 

Model 16 B Model 17 

4,000 
7,000 

10,000 
10,000 
and over 

7,000 miles $1.90 . $2.40 
2.95 3.45 
4.00 4.50 

Lincoln 

The service policy on Lincoln is the same as that on the Ford, 

All speedometers which fail within the warranty period (4000 
miles) will he returned to the Lincoln factory at Detroit by 
the local dealer. The flat rate charge for repairing the 
Lincoln speedometers defective after the warranty expires is 
$3.50, This price includes parts and labor. It does not hold 
if speedometer has been tampered with. 

The Lincoln car is also equipped with an electric clock. These 
clocks are guaranteed for one year. The date is stamped on the 
die cast case of each clock the day it leaves the factory at 
Y/altham. If a clock becomes defective within the ■•■warranty 
period it is to be replaced. 

We suggest tha,t each service station stock one of these clocks 
so that they will be able to replace the defective clock art once. 
The defective clock may then be returned to the factory where 
it will be repaired and returned to the service station for 
stock. 

We will compensate the service stations at the rate of $2.00 
every time the warranty service is given on Waltham electric 
clocks. If a clock becomes defective after the warranty period, 
the service station may repair it if they are set up to do so, 
or send the clock to the factory to be repaired. 

A charge of $5,00 will be made for repairing an electric clock 
at the factory. 
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Packard 

All Packard cars are equipped with clocks and speedometers 
manufactured hy Waltham. 

The twin six is equipped with Model No. 16 PT speedometer 
and 7 A clock. The speedometer has a black dial with tan 
applied ring designating both M. P. H. and R. P. M. , and 
has a 1000 mile multiple reset trip odometer. Previous to 
July 1st these speedometers had a black dial, tan applied 
ring with M. P. H. on dial only. The clock is a regular 
8-day, 7 jewel clock. It also has a black dial with tan 
applied ring. 

The Packard eight is equipped with Model No. 16 P8 speedo¬ 
meter and 7 B clock. The speedometer has black dial with 
gray ring and 100 mile regular trip odometer. The clock 
also has black dial with gray ring. It is a regular 8-day, 
7 jewel clock. 

The speedometer is guaranteed for 4000 miles. The Packa,rd 
Motor Company has requested that we have our service stations 
exchange those speedometers which become defective within 
their warranty period instead of repairing them. 

In view of this, we ask that those stations which are located 
near Packard Distributors stock at least one of each of these 
speedometers so that they will be in a position to give prompt 
and efficient service. 

We will compensate the service station in the amount of 75 
cents on each speedometer that they service within the warranty 
period. 

The clocks are guaranteed for one year. If the service station 
is set up to repair these clocks we will pay them $1.00 each on 
any clocks to which they give warranty service. They may re¬ 
turn any clocks that have become defective within the warranty 
period for exchange. When this is done the compensation is 
75 cents. 

The flat rate charge on speedometers after the warranty period 
is $3.00 and on clocks is $53,50 . These charges include parts 
and labor. 

Essex Terraplane Six 

The first 20,000 Essex Terraplanes built in 1932 were equipped 
with Waltham speedometers, Model No. 16 H. These speedometers 
are guaranteed for 4000 miles. We compensate the service sta¬ 
tions 75 cents on any warranty work done plus parts. 

There have been some few cases of gears binding and snapping 
the cable. In such cases wo suggest that you exchange frame 
No. 9452 for frame No. 9521 and replace cable without charge 
on any car which has not been over 7000 miles. 
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Beyond the warranty period the following flat rates prevaili 

4,000 - 10,000 miles $2.50 
10,000 - and over 3.25 

The Handling of Warranty Service 

As we have stated in the. previous paragraphs we allow for 
labor performed on speedometers and clocks which become defec¬ 
tive within the warranty period. The allowances for labor are 

Speedometers 

Essex Terraplanes $ .75 
Packard 16 P. T. .75 
Packard 16 P 8 .75 

Clocks 

Lincoln Electric Clocks $2.00 
Packard 8 day 1.00 

All parts which are defective within the warranty period are 
to be returned to the factory as noted below. 

hTe supply every service station with a sufficient supply of 
warranty service reports. These are to be filled out correct¬ 
ly and legibly each month in triplicate. You must list every 
warranty job performed on this report. 

The pink slip is then packed with the material and the original 
or white slip is forwarded to your distributor. He, in turn, 
will gather all the material from the-various service stations 
in his territory and forward it to the factory together with 
all the service reports. 

Your account will be credited with the amount of labor and 
material. The following is an example of a warranty report 
correctly filled outs- 
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With the master head set at 30 miles per hour if in¬ 
strument is slow, add a little lead to the poising disc at 
90° to the right of the pointer when it is in the 50 mile 
position. If fast, add lead at 90° to the left of the 
•pointer when it is in the 30 mile position. 

With a little experience the proper quantity of lead 
to he used may be easily predetermined, by observing the 
number of miles that the instrument is either fast or slow. 

Set the master head at 60 miles per hour and proceed 
the same as at 30, adding lead to the right of the pointer 
if slow and to the left if fast when the pointer is in the 
60 mile position. (Note—When installing a new hairspring 
tension must first be obtained, in order to control the 
calibration at 10 m.p.h. by means of the adjusting lever. 
This tension may be obtained by using a small wire, ground 
thin enough to fit the slot in the hairspring collet. Turn 
the slot to the left to increase tension and to the right 
to decrease). 

NEW CALIBRATION CHARTS FOR ALL FORD SPEEDOMETERS 

- 
Ford 

Master Head Tolerance 
Minimum Maximum 

10 10 10.5 
30 30 31.25 
60 60 62.5 
90 90 93.75 

Mercury 
Master Head Tolerance 

Minimum Maximum 

10 9.5 10.5 
20 20 21.00 
30 30 31.25 
40 40 41.25 
50 50 52.00 
60 60 62.5 
70 70 72.75 
80 80 83.25 
90 90 93.75 

100 100 104.00 





SERVICE INSTRUCTIONS EOR ALL MODEL 20 SPEEDOMETERS 

Adjusting Endshake in Magnet Shaft 

The best condition in the magnet shaft is to have no 
endshalce and yet have the magnet shaft turn freely. This 
condition cannot always he obtained, but can be approached 
by pushing the collar on the lower end of the magnet shaft 
while holding the magnet shaft firm from the upper end un¬ 
til the point of minimum end play, without any tightness, 
is obtained. 

Adjusting End shake in Aluminum Di_sc Assembly 

To loosen locknut, hold the nut and turn the setting 
with a special screw driver (No. STS-10100). Take up any 
end shake in the magnet shaft by placing the finger on the 
end of the magnet shaft and adjust the setting until about 
.004" of play is obtained. Tighten setting in this posi¬ 
tion by tightening the nut while holding the screw in posi¬ 
tion. 

Truing Hairspring 

place the instrument in a position so that the hair¬ 
spring is in a horizontal plane, hold the aluminum cup so 
that it is against the bumper spring stop. Adjust the 
hairspring so that the coils do not touch each other and 
arc equidistant from each other. Turn cup so that it is 
at its maximum stop. Perform operations as at zero posi¬ 
tion. The coils should not touch each other in any position of 
the aluminum cup. 

Testing 

Charge the magnet to saturation. Attach the instru¬ 
ment to the testing machine with the dial tilted slightly 
back. Set the master head at 10 m.p.h. If the instrument 
is fast, pull adjusting lover down. If slow, pull up. The 
speedometer must read correctly at 10 m.p.h. before testing 
at other speeds. 

With master head set at 90 m.p.h., if speed is fast, 
demagnetize to get correct reading, return the master head 
to 10 miles per hour p„nd move adjusting lever cither up or 
down so that the instrument will read correctly at that 
speed.. 



WAITE A M W A T C H C 0 M PAN! 

Information for Waltham Official Service Stations 

Service Bulletin No. 327 

This bulletin will cancel our Bulletin No. 508 

In the future when you receive a 3-B speedometer for 

repair we ask that you make every possible effort to ex¬ 

change this instrument for the new pointer type speedome¬ 

ter . 

The reason for this is that the cost of repairing 

this instrument is considerable and in every case we be¬ 

lieve that you will find the customer would rather have a 

new speedometer. Another factor that is even more impor¬ 

tant is that when the old speedometer is repaired it does 

not always work satisfactorily. 

We find that we are unable to furnish the following 

parts for the 3-B speedometer: No. 3935, 3678, and 2277. 

In view of this it becomes imperative that the change be 

made in cases where this material is needed. 

This replacement will be sold only through our distribu¬ 

tors and as far as possible it is desired that the old speed¬ 

ometer be returned when a replacement is ordered. 

February 15, 1934 WALTHAM WATCH COMPANY 



WALTHAM WATCH COMPANY 

Information for Waltham Official Service Stations 

Service Bulletin No. 335 

There has been a change made in the odometer case and in¬ 

termediate gear assembly, also 'in the trip and total odometers 

on the Model 20-5 speedometers. The new numbers for these 

parts are as follows: 

BF CF BK & CK P PK L LK 

Odometer Case & Int. . 
Gear Assembly 5469 5469 5468 5480 5483 5486 5489 
Total Odometer 5477 5477 5484 5490 
Trip Odometer 5478 5479 5485 5491 
Odometer Clip 5472 5472 5472 5472 5472 5472 5472 

The new odometer case is interchangeable with any Model 20 

odometer case but the old odometers are not interchangeable, 

unless the slot in the new odometer case is enlarged (by filing) 

to accommodate the new odometer shaft. The prices for the above 

parts have not been changed. 

Above changes will go into effect about April 1st. 

March 18, 1935 WALTHAM WATCH COMPANY 



WALTHAM WATCH COMPANY 

Information for Waltham Official Service Stations 

Service Bulletin #339 

This bulletin supersedes all prices on 130:17 
and 150:17 cable. 

The service station prices on 130:17 cable in 
1 +■ "I vn n»+* In n n m o o -P/*\ T 1 a •   /•'n vi lmnrl'Pa/1 i 
j.ww'U yo u _i_ ia.gj uiiu _l. kj uu 

1000 ft. 

J. W S-i VV • 

500 ft. 

WJ.XW 

100 ft 

xa. o- 

# 

$3. 45 $3.55 $4.50 

CABLE PRICES 

Waltham No. Ford No. Li st 
Lots.of 

10 U 10 to 99 1 to 9 

8084 - 61” B 17262 .75 ■ $ .30 $ .34 $ . 36 
8858 - 68" 48-17262 .75 .30 .34 .36 
5563 - 65" 78-17262 .75 .30 .34 .36 
5945 - 70" 99A17262 .75 .30 .34 .36 

Prices on the 150 :17 cable (average length 47 ft.) are as 
follows: - per one hundred feet: 

1 Length $8.50 
2—6 " 7.75 
7—9 " 7.00 

10 or more 6,75 

All of the above prices are net. 

September 1, 1939 WALTHAM WATCH' COMPANY 



W A L T H A M W A T C H CO M PANT 

Information for Waltham Official Service Stations 

Service Bulletin No. 342 

CHANGES ON THE 1936 FORD SPEEDOMETER 

You have been previously informed that WALTHAM speedome¬ 

ters are standard equipment on the 1936 Ford, Packard, and 

Lincoln cars. 

There are no changes in the Lincoln and Packard speedome¬ 

ters. The only changes in the Ford speedometer are on the 

dial and odometer case. We have added the name ',Ford,, on the 

dial and two additional prongs. The change on the odometer 

case is the adaptation of the case to fit the dial. The fol¬ 

lowing new numbers apply: 

FORD - 1936 

Part No. Description 
5365 Dial—Kilos (1000 Mile) 
5383 Dial—Miles (100 Mile) 
5384 Dial—Miles (1000 Mile) 
5460 Speedometer M. P. H. (1000 M) 
5461 Speedometer M. P. H. (100 M) 
5493 Odo. Case & Int. Gear Assem.—M. 
5494 Odo. Case & Int. Gear Assem.—K. 

The 1936 kilometric speedometer is exactly the same as 

furnished in 1935, except as mentioned above. 
i 

It has been Waltham’s policy in the past—and we wish 

that you would continue it, not to sell speedometer parts to 

individuals. Thank you for your cooperation in this matter. 

November 20, 1935 WALTHAM WATCH COMPANY 



W A L T H A IE WATCH COMPANY 

Information for Waltham Official Service Stations 

Our set-up requires that all 

speedometers repaired under warranty must 

be reported by service stations on the 

proper form, which we supply. These forms 

have a space for the signature of the 

owner of the car. 

In the future we will be unable 

to issue credit on any warranty jobs where 

the signature and the address of the car 

owner do not appear on the warranty form. 

May 10, 1940 WALTHAM WATCH CO. 
WALTHAM, MASS. 



WALTHAM -WATCH COMPANY 

Information for Y/altham Official Service Stations 

Service Bulletin #171 

Instructions for Calibrating Speedometer Speed Dials 

Clean brass cups and true. Mount aluminum cup to instr¬ 
ument gauge. True cup to brass cups. Equalize space between' 
aluminum cups and brass cups, top and sides. Take out high 
and 1ow spots. 

Raise hairspring from frame and true. Set can guard. 
Set cam spring to touch at 5 and 10 miles. Above done while 
.shield is removed. Put on shield No. 72. Be sure guard is 
set so as not to touch cam spring, but does not allow spring 
off of can. Have end of guard up close to staff and cam. 

TEST: Adjust cup to be perfect on 10 by using slot on 
hairspring collet. (This collet is friction tight)—Rough 
poise cup and line arrow. Eor example; if cup hangs at 1 
or 2 miles fast adjust bumper spring to left. If cup arm' 
hits No. 2 frame, push bumper spring to right. If cup is, 
for example, 2 miles fast on 10, insert wire in slot on 
collet and push cup to right 2 miles. If cup is 2 miles slow" 
at 10, push cup to left 2 miles. Allow 1 .1/2 miles fast at 
30—3 miles at 60—nothing slow. Eor every mile fast shown 
at 60, cut off 10 miles of hairspring. If, for example, cup 
is 4 miles fast at 30, and 8 at 60, cut off 8 miles of hair¬ 
spring. This is done by turning collet on hairspring so 
that cup balances in upright position at 80 miles on arrow. 
If cup is 2 miles fast at 30 and 4 at 60, balance cups at 40 
in x^pright position and pull spring through to balance at 
zero, then cut off spring. 

Pull out hairspring pin in frame. pull spring through 
until cup balances at zero. Then put pin hack in position. 
Cut off extra spring pulled through. Lift spring off frame 
and true? then set cup at 10 miles by adjusting collet. 
Never cut off more than twice as much hairspring mileage at 
60 than it is fast at 30? for example, 3 fast at 30--8 fast 
at 60—cut off 6 miles? 2 fast at 30—8 fast at 60—bend No. 
2 frame to right to get cup to run as near as possible only 
twice as fast at 60 as it is at 30. 5 fast nt 30—2' fast at 
60—move No. 2 frame to left. If slow at 30--40 O.K. 50—60 
bend No. 2 frame to right, If fast at 20—30--40 0.K* 50— 
60 bend No. 2 frame to left hand side. If cup O.K. at 40? 
and 1 mile slow at 50--60, gauge in l/2 turn on jewels—to 
push cups in on brass cups for more driving power. 
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WALTHAM WATCH COMPANY 

Information for Waltham Official .Service Stations 

Service Bulletin #17i 

(Continued) 

Tolerances to Be allowed on 80 of 100 mile cup No. 2 
. speed,and 100 mil 

O.K. at 10 
1 1/4 Miles fast at 20 
1 1/2 Miles fast at 30 
2 Miles fast at 40 

5 No. 6 speed 

2 l/2 Miles fast at 50 
3 Miles fast at 60 
4 Miles fast at 70 
5 Miles fast at 80 

Allow nothing slow at any speed. If cup drags9 look for 
dirty jewels cracked jewel or cam spring tight to cam rough 
cams or guard touching cam on staff. Be sure bumper does hot 
drag on cup arm Poisingt There are only 4 possible points 
at which a cup nay be balanced. Use no more than 2 points on 
any one cup; Poise 80 mile cup at 0-25-48-70j Poise 100 
mile- cup at 0-32-62-85. Kilo—0-43-80-113; 80 mile cups to. 
have 12 coil hairspring--100 mile cup to .have 9 l/2 coil haii> 
spring| kilo cups to have 7 1/2 coil hairspring. 

WALTHAM HATCH COMPANY* Y/altham* Mass;- 
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W A L T H A M WATCH CO M. P A N Y 

Information for Waltham Official Service Stations 

Service Bulletin #543 

The Ford Motor Company has made a change in the dial 
and hand of the 1936 instrument. This chahge took place 
on May 15. 

The new dial and hand are brown in color. The part 
numbers are as follow's: 

HEAD DIAL POINTER 
100-M 5521 5527 5529 

1000-M ' 5520 5526 5529 
Kilos 5522 5528 5529 

The instrument will remain exactly the same as pre¬ 
viously furnished, with the above exception. For your 
convenience we are attaching Bulletin No. 345-A illustra¬ 
ting the dials from 1933 to 1936, including the dial men¬ 
tioned above. 

June 1, 1936 WALTHAM WATCH COMPANY 



,SERVICE INSTRUCTIONS FOR ALL; MODEL 20 SPEEDOMETERS 

Adjusting Endshake In Magnet Shaft 

The best condition in the magnet shaft is to have no 
endshake and yet have the magnet shaft turn freely. This 
condition cannot always be obtained, but can be approached 
by pushing the collar on the lower end of the magnet shaft 
while holding the magnet shaft firm from the upper end un¬ 
til the point of minimum end play, without any tightness, 
is obtained. 

Adjusting Endshake in Aluminum Disc Assembly 

To loosen locknut, hold the nut and turn the setting 
with a special screw driver (No. STS-10100). Take up any 
end shake in the staff by placing the finger on the end of 
the staff and adjust the setting until about .004” of play 
is obtained. Tighten setting in this position by tighten¬ 
ing the nut while holding the screw in position. 

Truing Hairspring 

Place the instrument in a position so that the hair¬ 
spring is in a horizontal plane, hold the aluminum cup so 
that it is against the bumper spring stop. Adjust the 
hairspring so that the coils do not touch each other and 
are equidistant frora each other. Turn cup so that it is 
at its maximum stop. Perform operations as at zero posi¬ 
tion. The coils should not touch each other in any position 
of the aluminum cup. 

Testing 

1 Charge the magnet to saturation. Attach the instru¬ 
ment to the testing machine with the dial tilted slightly 
back. Set the master head at 10 m.p.h. If the instrument 
is fast, pull adjusting lever down. If slow, pull up. The 
speedometer must read correctly at 10 m.p.h* before testing 
at other speeds. 

With master heed set at 90 m.p.h., if speed is fast, 
demagnetize to get’ correct reading, return the master head 
to 10 miles per hour and move adjusting lever either up or 
down so that the instrument will read correctly at that 
speed. 


